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The value 

of experience 
in the pressure 
measurement 


NEGRETTI 


The name that means precision all over the world 


SATURDAY, MAY 6, 1961 


The accuracy and reliability 

of Negretti and Zambra instruments 
for the measurement and control of 
pressure are the result of many 
years’ experience and the closest 
co-operation with the scientists and 
industries who use them. 

Hence the supremacy of Negretti 
and Zambra instruments in the field 
of pressure measurement as in 

many others. 


Send for publication G45, post-free on request 


Manufacturers of instruments for 
the indication, recording and 
controlling of temperature, pressure, 
liquid level, volume, specific gravity, 
humidity, etc. Meteorological 

and Aircrait {nstruments. 


& ZAMBRA 


Factories at Barnsbury, London, N.1; 
Aylesbury, Bucks; Chobham, Surrey 

Head Office: 122 Regent Street, London, W.1 
Telephone: REGent 3406 

Branches at: Birmingham, Cardiff, Glasgow, 
Manchester, Leeds, Nottingham 

Agents or subsidiaries in all major countries 


wee 

2 
| 
= i 

field 
° 
* 
4 


SPEEDIVAC 


EDWARDS HIGH VACU 
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12E8 VACUUM COATING UNIT 


DEPOSITING 
SUPER-PURE 
THIN 

METALLIC 
FILMS 
BY VACUUM 


The Model I2E8 is a_specialist’s 
unit designed to produce, for 
experimental research, the very 
high purity thin films so_vital in 
the production of high quality 
incor- 


electronic components 


porating super-conducting and 


magnetic films. 


The system is made of stainless 
steel components and with the 
aluminium wire gasket seals 


can be baked up to 400°C. 


The system is pumped by a self- 
purifying vapour pump and liquid 
nitrogen trap. When the ultimate 
pressure of the diffusion pump 
system is reached, about 10-9 torr, 
a getter can be used to decrease 
the pressure to the 10-!° torr 


range. 


CRAWLEY 
Crawtey 
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Collecting 


airborne dust 

for bulk 

samples 


collected for chemical analysis. It employs a horizontal 
elutriator through which air is drawn at a constant velocity, 

. such that particles above about 7: will settle out before 
ractions reaching the Soxhlet filter thimble in which the respirable 
. 8 @ fraction is collected. The air flow is maintained constant by 


means of a ‘critical orifice’. Suction is provided by an air 


YCASELLAN ejector. Write for leaflet No. N865. 
SLONDONG HEXHLET 


C. F. CASELLA & CO. LTD. (Dept. N), REGENT HOUSE, FITZROY SQUARE, LONDON,W.! EUSton 3944 


Members Scientific Instrument Manufacturers’ Association of Great Britain and the British Scientific Instrument Research Association 


The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 


The basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder. Double extension, rising, tilt 
ing and shifting front and Graflok back with Ektalite 
field lens. 

CF.904, With 135 mm. f/4.7 Xenar in No, 0 Compur 
shutter, 


CROWN GRAPHIC FLASH SPECIAL 45 


C.F.905. As above, but including Graflite Junior 
flashgun and connecting cord. 


SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


For further details and price list write to Sole Wholesale Distributors: 


NEVILLE BROWN & CO. LTD.9- 93:97 NEW] CAVENDISH STREET - LONDON WI 
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EXCHANGE 


These are ion exchange resins 
made by PERMUTIT on an ever-increasing scale 


More precisely, the photograph shows “ Zeo-Karb 225", magnified some 15 times 


Till only recently, this and other Permutit lon Exchange resins were associated 
almost entirely with water softening and the production of pure demineralised 
water. Now, lon Exchange undertakes many vital tasks that vary from the 
separation of gram quantities of Technetium from fission products, to the 


extraction of Uranium from low grade ore on a vast tonnage scale. 


Many Pertiutit Ion Exchange resins are available, including: 


ZEO-KARB 225 A unifunctional cross-linked DE-ACIDITE FF A unifunctional very highly bast 
sulphonated polystyrene resin n head form anion exchange resin in bead f rm, based on cross-linked 
f high capacity and exceptional chemical and polystyrene and containing quaternary 
physical stability. ammonium groups. 
‘ ZEO-KARB 226 A unifunctional cross-linked DE-ACIDITE H A mired base polystyrene tertiary 
methacrylic acid bead resin of high stability containing and quaternary resin. 


only carboryl groups as the ion active groups. 
DE-ACIDITE J A polystyrene polyamine resin 
DE-ACIDITE E A high capacity anion erchange containing primary, secondary and tertiary amine groups 


material of medium basicity. but not quaternary groups. 


If you separate, purify or concentrate aqueous liquors, Permutit lon Exchange may give better 
results more efficiently : write for full technical details. 


~ Re The new Permutit instructional film 

‘4n Introduction to lon Exchange’—16 mm. in sound and colour 

> wahet stay > is now available on loan, free of charge. 


ao THE PERMUTIT COMPANY LIMITED 


DEPT. V.H.22, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON W4 
Telephone: CHISWICK 6431 Works: EALING and SOUTH WALES -~— Cables: PERMUTIT, LONDON 


SUBSIDIARIES: 
THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED, P.O. Box 21, Brookvale, New South Wales 
THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD., P.O. Box 6937, Johannesburg 
ION EXCHANGE (CANADA) LTD., 33 Price Street, Toronto 5, Ontario UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London W4 
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the introduction of 
CATALIN IONIC MODELS 
- on the new adjustable base - 


together with 
CATALIN COVALENT MODELS 


provides you with the means of demonstrating 
a range of molecular structures from 
metals to complex organic compounds. 


Deoxryrit 


For brochure giving full information on sets and separate units write to: 


| WALTHAM ABBEY ESSEX Telephone: WALTHAM CROSS 23344 
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sure 
filter through 
STAND 


HALL 6 ACHEMA 


There you will find 


ae New high resolving papers for chromatography 


ste New high efficiency media for air filtration and 
air sampling 


ok A complete range of modified cellulose ion 
exchangers—papers and powders 
as well as technical experts ready to 
discuss all aspects of chemical filtration, 


air filtration and chromatography. 


H. REEVE ANGEL & CO LTD 
Gt. Britain 9 Bridewell Place London EC4 
U.S.A 9 Bridewell Place Clifton New Jersey 


Sole distributors of WY Al’ A 


FILTER PAPERS 


Manufacturers W. & R. Balston Ltd. 
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Colora laboratory stand 


1 Front and rear welded frames provide maximum rigidity 
Th e e 2 Removable back gives access to services 
e ri in- run y 3 Metal drawer tracks and slides incorporate a cam 
adjustment. 
‘ ’ 4 Rubber buffers to drawers and doors ensure quict 
operation 
TEN-POI NT All Metal § Recessed door and drawer-handles improve appearance 
6 Adjustable shelves in cupboard units 
L ° 7 Easily adjusted levelling feet fitted with P.V.C. shoes 
aboratory Furniture 
8 Detachable toe plinths. 
9 Zinc coated mild steel construction for added protection 
10 Stoved melamine-base enamel inside and outside for easy 
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Range of models available 


Stand * Quick" 13 13 «16 cm £5 5 0 


Stand * Quick’ 13 R (non-slip) 13 «16 cm | £5 17 0 |  /mporters: 

Stand Quick 20 20 x 20 cm. £7 19 O 

Stand Quick* 20 R (non-slip) 20 x 20 cm. £8 3 0 tt 

Stand * Quick * 30 30 « 30 cm. £8 4 0 ~ a) UL 

Stand ‘ Quick’ 20 R (non-slip) 30 x 30 cm. 11 

Stand ‘ Quick" 40° (remanit 40 « 40 cm. £21 0 0 6 Cavendish Square . London . W.1. 


MEMBER OF GRIFFIN & GEORGE GROUP LONDON « BRISTOL BIRMINGHAM + MANCHESTER NEWCASTLE-UPON-TYNE GLASGOW 


The laboratory stand extends from 


6 to 26 cm. and can be easily and 


accurately adjusted to the required 
height. The top plate remains parallel 


at all settings and when four clamps are 


tightened the stand becomes rigid and 


secure 


Table Dimension 


For further details and illustrated 
booklets on Colora Ultra and Cold 
Thermostats write to the sole British 


material) Telephone : LAN. 6097. 


cleaning 


Units dismantle for shipment resulting in 
lower freight charges, and easy assembly on site 
Full instructions are provided with each installation 
Write for literature to-day. 


Griffin & George 


(LABORATORY CONSTRUCTION) LTD 


Morden Road Mitcham Surrey Mitcham 9201 
Walsall Road Perry Barr Birmingham 22B Birchfields 5002 
in association with Grundy Equipment Limited 
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THE SUN'S THIRST is remorseless and insatiable. In 
the world's arid spaces, loss of water by evaporation 
puts both life and industry in jeopardy. Techniques 
developed by Price’s for spreading a monomolecular film 
of Cetyl Alcohol blends on the water surface have suc- 
cessfully reduced evaporative loss by as much as 35%. 
Government departments and divisions of industry 
concerned with the conservation of water are employing 
Price's materials and techniques throughout the world. 


A PRICE'S TECHNICAL PUBLICATION, 
‘Fatty Alcohols for Water Conservation", 
tells the whole story—and may well show how 
our resources, and resourcefulness, can be of 
service to you. You are invited to take full 
advantage of Price's wide experience and 
unique facilities at our Bromborough Pool 
plant for creative oleochemical research, 
pilot-scale development, and our specialist 
technical sales service. 


ROMBOROUGH) LTD 


OLEOCHEMICALS IN THE SERVICE OF INDUSTRY 
PRICE’S (BROMBOROUGH) LTD., BROMBOROUGH POOL, BEBINGTON, WIRRAL, CHESHIRE. Telephone: Rock Ferry 2020 


PS 76-7049-100 
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PHOTO-EXTINCTION 


SEDIMENTOMETER 


For the determination of 
size frequency of powder 


For fuller details or a free demonstration write to the manufacturers 


EVANS ELECTROSELENIUM LTD 


Sales Division 66, St. Andrew's Works, Halstead, Essex 


Telephone: Halstead 246! 


SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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This is the SP.700 Spectrophotometer. One 

of the most advanced analytical instruments 
of its kind. Precise—versatile—reliable—made 
for analysis through a spectral range of 
Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 
Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


UNICAM INSTRUMENTS LIMITED -§ ARBURY WORKS - CAMBRIDGE 
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A New Determination of the Solar Parallax by Means 
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THE NUMBER TO REMEMBER 


The ‘Kodak’ 0.250 plate, made 
La specially for photomicrography, 
has a medium-speed, orthochro- 


matic emulsion of variable con- 
trast and high resolving power. 


0.250.250 


Its highest sensitivity is in the 
region of maximum visual sensi- 
tivity, where most microscopes 
yield sharpest focus. 


Kodak Limited, 


industrial Sales Division, 
‘al Kodak House, 
Kingsway, London, W.C.2. 


HIGH PERFORMAACE in the 


MEDIUM PRICE RANGE 
is the VAETZA 


The VAI7A Automatic Memory* Calculator retains 
any factor during operation for later use as a 
constant divisor, dividend, multiplier etc 


Extreme simplicity of control—the VAI7A can 
be ‘programmed’ if work has to be delegated 


Fully automatic in all operations including nega- 
tive multiplication and division, zero skipping 
and automatic squaring 


Direct addition in multiplier register enabling 
immediate multiplication of totals—or two 
totals simultaneously 


Direct calculation of intermediate answers 
without re-setting—a speedy solution to 
difficult problems. 


Correct decimal positioning, full tens trans- 
mission and so much more than you expect 


at £285. 
Name 


VA 17 CALCULATORS 


adenia CALCULATORS 


CALCULATORS LIMITED 
NORWEGIAN “MINIATURE 


LION HOUSE, 72 RED LION ST., W.C.1. HOL 7744 | Gceices in a cabinet 
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SUPPORT FOR FUNDAMENTAL 


N reprinting, as part of its tenth 
celebrations, Science: the Endless 
Dr. Vannevar Bush, the National Science Foundation 
its director, Dr. A. T 
Waterman, summarizing the extent to which, in the 


anniversary 
Frontier, by 


included an introduction by 


fifteen years since the report was published, its 
recommendations have been realized. Dr. Waterman 
recognizes that all the problems relating to the 
understanding and nature of basic research have not 
been solved, but he can point to a steady upward 
trend in Federal funds for basic research and to an 
increase in the number and diversity of Government 
sources providing such support. Some progress has 
also been recorded in research activities within the 
Government, and the establishment of the President’s 

the 
recommendation in the report that a Science Advisory 
Board Medical research 
another Bush's 
especially basic research in this field, and here again 


Science Advisory Committee is in line with 


should be created. was 


major emphasis in Dr. report, 
there has been a rapid increase in available funds; 
and the organization established— the 
Biological and Medical Sciences and the 
Institutes of Health 
visualized in the report. In defence research, how- 
the situation is rather different that 
visualized by Dr. Bush, but the substance of his 
principal recommendations is probably met by the 


National 
meet and even go beyond that 


ever, from 


arrangements with the universities continued by the 
Office of Scientific Research and Development, the 
generous support given to basic research by the three 
and 
acientists, both within the Department of Defense 


Armed Services, by the number of leading 


and in outside institutions, who are dealing with 
defence problems. 

Something has also been done to improve the 
position with regard to international 


science, notably by the appointment of scientific 


relations in 


attachés, of a Science Adviser to the Secretary of 


State, and in such matters as visas, attendance at 


scientific conferences, ete. Notable progress has 
been made in implementing the recommendations 
in the chapter discussing the renewal of scientific 
talent, and, compared with a recommended pro- 
gramme of 29 million dollars by the fifth year, the 
National Science Foundation by 1960 had obligations 
for scientific personnel and education totalling more 


than 65 million dollars. 


tecommendations relating to the dissemination of 


scientific information largely to have been 
fulfilled, and Dr. Waterman's introduction directs 
particular attention to the development of the 
Foundation, the establishment of 


seem 


National Science 
which was put forward as a principal means of imple- 
menting other major recommendations in the report. 
Its structure is substantially that recommended by 


Division of 
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RESEARCH 


Dr. Bush, and the Foundation has sought to observe 
the five basic principles enunciated by him. First, it 
seeks to ensure the continuity and stability that are 
research ; particular 


needed in basic 


attention has been paid to the calibre of those 


secom lly, 


serving either on its staff or as advisers or con- 


sultants; thirdly, it operates no laboratories of its 
own, but promotes research through grants or con- 
tracts; fourthly, it has kept to a minimum any 
conditions required of academic institutions; finally, 
it has not found its responsibilities to the President 
and Congress incompatible with independence and 
freedom of operation. While, however, Dr. Bush 
visualized the Foundation as the sole support in the 
Government of basic research, this has been far from 
the fact. and of about 200 million dollars for basic 
research in 1956, some 72 million dollars went through 
the Department of Defense, 45 million dollars through 
the Atomic Energy 26 million dollars 
through the National Institutes of Health, and the re- 
mainder was distributed through other Departments as 
well as the Foundation. In, 1956, its fifth year, its 
funds totalled only 16 million dollars compared with 
122-5 million dollars suggested by Dr. Bush, but in 


Commission, 


its ninth year, 1960, they had risen to 159-2 million 
dollars. Dr. Waterman considers that the organ- 
ization provides the desirable flexibility as well as 
opportunity for expansion, but points out that there 
is still insufficient public appreciation of the impor- 
tance of science and of education as distinct from 
technology. 

This introduction by Dr. Waterman 
appropriately set beside the statement which intro- 
duces the Foundation’s tenth annual report, covering 


may be 


the year ended June 30, 1960, which has now been 
published (see p. 494), and the chapter in the report, 
“Stimulating the National Research Effort’’, which 
reviews the Foundation’s programmes for promoting 
basic research and education in the sciences in the 
broad context of the Federal Government's response 
to the challenge thrown down by the President's 
Science Advisory Committee in its report two years 
First, 
the progress of scientific research is considered, in- 
cluding the conduct of basic research, methods of 
support, facilities for research, participation by the 
United States in international programmes of 
research, notably in the International Geophysical 
Year and the programmes of Inter- 
national Geophysical and in the 
Antarctic, in which United States participation is 
developed and co-ordinated by the National Science 
Foundation, with recommendations from the National 
Academy of and the 
scientific information. Next, steps taken to assist 
the development of the individual scientists are out- 


ago entitled Strengthening American Science. 


continuing 
Co-operation 


Sciences, communication of 
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lined, such as the provision of fellowships, projects 


to train scionce teachers and measures to 


improve the curriculum; and thirdly, those factors 


more 


which determine the most favourable conditions for 
the for for 
research are considered 

On the first, the review emphasizes the extent to 


growth of institutions teaching and 


which the Federal Government now provides support 
for basic research; the man-power engaged in such 
450 
interesting to 


research is to be found in some universities 


and research institutions. It is note 
that, in discussing methods of support, the need for 
university Like the 
Advisory Council for Scientific Policy in Britain, the 


National Science Foundation has come to recognize 


co-operation is recognized. 


that desirable projects may cut across departmental 
boundaries and may even involve inter-university 
co-operation, and is now making grants of a broader 
type. As examples, one to the University of Penn- 
sylvania is in support of research applying concepts 
of chemistry and physics to the biological problem 
of regulation of metabolism within the cell, while 
another will permit a concerted attack, at the Massa- 
chusetts Institute of Technology, on the problem 
of the production and nature of plasmas. 

Here, and in regard to the provision of adequate 
facilities for research, the National Science Founda- 
tion and the Advisory Council for Scientific Policy 
working on but the 
Foundation appears to be much more vigorous in its 


appear to be similar lines; 
efforts to promote the communication of scientific 
information. Divergence is even more marked in 
regard to efforts to deal with the shortage of science 
teachers and the improvement of curricula, and it 
will be noted that in the Director's statement which 
precedes the review, Dr. Waterman suggests that 
for the future the the Federal 
Government in planning more effectively for science 
and technology should be in the field of education. 
Nevertheless, the Foundation’s experience confirms 
that of the Advisory Council on Scientific Policy on 
the importance of sufficient Government support to 
research institutions ensure a 
proper balance of activities, and on the need to 
identify the critical areas of basic research and see 
that they are adequately supported; as well as to 


main concern of 


and universities to 


ensure that the possibilities of co-operative effort are 
not neglected, while, on the other hand, the weak- 
nesses of massive, concerted efforts are also recog- 
nized and avoided. 

Generally, the review suggests that Federal support 
of basic research and education in the sciences is 
sufficiently vital and flexible in the United States, 
though it is suggested that the situation calls for 
general aid to the universities on some such lines as 
those provided by the University Grants Committee 
in Britain. The Federal Government, however, is 
regarded as now better prepared for the discharge of 
its responsibilities in science, although stronger sup- 
port for basic research is still required and the 
country’s potential in science and technology is far 
from being realized. More effort, too, is needed in 
training scientists and engineers, and this is seen as 
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a matter of widespread public recognition, under- 
standing and appreciation of the importance of 
intellectual and scholarly activity and of the pursuit 
of excellence in all fields of intellectual endeavour 
Some of these points are emphasized even more 
strongly in Dr. Waterman’s prefatory statement 
already mentioned. The National Science Foundation 
has a responsibility for the continuing study and 
analysis of the United States’ scientific research and 
development potential, including research facilities, 
for science. 


scientific and education 


Inquiries initiated seven years ago have now revealed 


man-power 


trends that throw light on the present situation as 
well as assist long-range planning. It was these in- 
quiries that led Dr. Waterman to the 
already quoted that the field of education should be 
the principal concern, and it is clear from his remarks 
that the United States is well ahead of Great Britain 
in action taken to remedy a situation that has become 
equally menacing to both countries. Admittedly, in 
the United States, little progress has been made in 


conclusion 


providing adequate salaries and career prospects for 
secondary school teachers of science, but in the 
United States standards have been tightened and 
critical thought the and to 
improving the training of teachers and the content 


devoted to eurricula 


of courses. Beginnings of course have been made in 
Britain, as in the appointment by the University 
study 


of a committee to com- 


methods 


Grants Committee 
undergraduate teaching 
but concerted action is still needed and 


paratively and 
practices ; 
the situation requires urgent attention, just as it 
ealls for tactful but firm handling. 

Nevertheless, Dr. Waterman points out that these 
inquiries have shown that American institutions of 
higher learning are in critical need of assistance, 
especially in their graduate schools and other pro- 
fessional training centres. He comments on the 
effect of a widened gap between academic and indus- 
trial salaries, and on the fact that for several years 
fewer than 50 per cent on average of competent 
research workers in colleges and universities have 
received adequate support for the research they 
wished to pursue. A source of funds is needed that 
will enable a university to exercise initiative, judg- 
ment and competence in meeting its own needs, and 
it is this situation presumably that has led the 
Foundation to suggest, as already noted, a fresh look 
at the University Grants Committee system of 
Britain. Dr. Waterman does not wish to see the 
universities too dependent on the Federal Govern- 
ment for funds for research or training in research, 
and he stresses the way in which provision of uncom- 
mitted funds to universities, while from one point of 
view less effective than support of research projects, 
fosters the growth and independence of the institution 
and its contribution to research and education. 

Support of basic research, Dr. Waterman suggests, 
should be regarded as a form of investment from 
which the returns in trained man-power are assured 
and research returns of definite value to the economy 
are statistically certain, and may more than repay 
the entire investment. Again, he recognizes the acute 
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ertain respects in which the 
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THE PROCESSES OF DEVELOPMENT 


The Biochemistry of Development 

By Prof. Jean Brachet International 
Mor on Pure and Applied Biology 
Modern Physiological Sciences, 
1) ii + 320 New York : 


Press, 1960.) 


N the vears smee 
chemistry, which 


syste maintain the 


Series of 
Division 
Vol 2 } 


Pergamon 


ographi 
Trends m 
London and 


65s. ne 


bio 


Second World War, 
Interest im 


the 


began with an how 


has begun to 
the 


hving mselves, 
find itself im a position to 
dittieult 


Chemical embryology 


tackle much more 
thev 
said to have 
the publication 
rneain- 
only 


question of how being 


may be become 
study 


three 


& separate branch of with 
of .J. Needham s great 
Even maimly with 
temuance and it 
with the publication of the same author’s Biochemistry 
md Morphogenesis in 1942, and J Brachet’s Embryo- 
ve im 1944, that the study of the chemical 
itself takes place 
Brachet 
English m 


volume treatise in 


that was concerned the 


metabolisin of embrvos, was 


loqve ¢ him q 


processes by which development 


acquired massive lmpetus classical 


book Was revise dl and 
1950, and sinee then he has published anotherextensive 
ground, in his Biochemical Cytology 


translated into 


survey of similar 


175 


present book. he returns to embryo 
out m the foreword, 
considered as # summary ot the advances 


made since the last edition of 
Embryology. In 


been 


general, it follows 


ist book. ‘ rs 
fertilization, cleavage, two chapt 


Viste toven 
the chemical embrvology of invertebrate and 


ebrate -eytoplasmie imteractions cur 


i] the biochemustryv of 


inv claim to 


complete and ¢ <haustive 


coneerned with 
Howeve 
the subpeets 


all the 


mbrvo 


review) recent 


learnt expect this atitmor, 


which h chooses treat melude nearly 


tracted the attention of 


Moreover, 


combination of 


topes 


thev are dliseussed 


lOwIsts mM 

ll-known 
original, 
observations by himself 


ab book which has, 


and considerable, 


gely 


on one hand, the 1 "ts ¢ aluable work of 
reference, but which much more, 
im that it pre mulating general svn 
thesis of the fi i as one of the most 


recent period m 
remarkable for the 


w technical methods which have 


contributors to. tt 


} 


embryology has 
amd power of the re 
been made available for the investigation of develop 

We have seen, in particular, the 
of refined for 

nucl iw ict, 
tracers 
electron 


ng systems 


methods 
techmics 


mt roduction mical 
studving the and such 
advances as the use ol electrophores! 


on. Brachet 
themselves 


methods, the 
and 
have 


Hmmnunelogical 
used 


transplan ation, 
lab 
and he 


nuclear 
worke rs in his 
many of these methods, writes with real 


authority about them 

Perhaps Brachet 5 most characteristic contribution 
to our gem ral theories otf embrvonic deve ae mt 
gradients of 
the 


ot 


is his emphasis on the 
regions ot 


eontent un various 
arid embrvo In this hook 
on this subject ts fully discussed, and a number ot 
are deseribed. 
is undoubtedly 


il 


also, the evidence 


evo 


as vet unpublished observations 


To me tt seems t hat. although there 


a great deal of importance im Brachet’s concept of 
gradients, the conception does not do 


undoubted 


nucleic acid 


adequa e justice to the eXEstenec ot an 


system of types of 


and Indeed, 


equipped to tackle this aspect ot 


enormously elaborate specific 
ribonucleic acid protemn biochemistry 


is probably not yet 
the It is primarily the 
which leads us 
hundreds, if 


matter study of genet 
to realize that any given cell probably 
not tho winds, of different 
protein. Lf any 


is that 


species of ribonuelov acid and 
criticism is to be offered ot Brachet 
like to 


however, it Is 


book, it 


one would have seen more genetics mm it 


Perhaps, 
much \ 


biochemical 


unreasonable to ask tor so 


satisfactory synthesis between genetics 


and embryology is What all 
seeking. and one ean searcely demand 
that he should provide something that no 
vet been able to formulate We have 

be grateful for in a work which deals with the 
biochemical side of development im mearnner which 
is both thorough and also controversi s| enough to 
WADDINGTON 


of an author 
has 


enough to 


one 


whole 


be stimulating. Ce 
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on more than a scientific basis 
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he u that the nit ch 
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differentiation 
Prof. Brachet modestly discounts 
treat these subjects m @ 
tern wrees that im spite o 
Generally, Dr. Waterman ag hasizing that he 
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POLAROGRAPHY 


Advances in Po'arography 


Proceedings of the Second International Congress 
t Cambridge, 1959. Edited by lan S. Longmuir 


Vol. 1 Pp. xv +1-407. Vol. 2 Pp. ix 408-803 
Vol. 3: Pp. vii + 804-1204. (London and New York 
Pergarnon Press, 1960.) £15 per set of three volumes 


FESHESE three volumes constitute the collected 
papers of the second International Conyress on 


Polarography, held at im 1959, in honour 


the soventioth birt hilay of l’rot Jaroslay 
Hevyrovsk Nobel laureate Many hundred of 
nvestigators have publ shel papers mm thus eld of 
ernest He roveky firs re i piper On 
his subiect m and the pa ny have 
brought Tho! ony tre m oul 
now ot t rerueral ea 


practical advan the design and sensitivitv of 
the related metry ertation ition of 
nthe analytical anc rial wud have been 
tended and diver ed to include imvestizatory 
wk of the reat wort aries o biologeal 
These proce Lira { the Con are published 
enti ! ken ) the i 
hel he text is im 
or n, a cu viuch serve is 
sefiul to tle ore n amon i 
hat sciences international, and that a 
of tbility ha wny advantages 
>the up to-claate screntis 
The volumes abound in theoretical excursions by 
nternational experts wlich must pro f the greatest 
» the teacher or pure researcher 
kovie cline celobrated equ for the mean 
rent Le anc detailed 


are also ine by Koutecky and other 
withors H. Irving provides an authoritative paper 
m the stal y of metal complexes and gives a 
letailed thet treatment of step-« j hbria 
m olution |’ Delahay relates electrode Process 
Hheonomena and polarographie theory R. Brdicka 
presents an extensive theoretical treatment of 
kinetic current ancl J. Hevrovsky gives a mathe 
ut trout ont of the m neipies ot oseillographie 
polarogray) 

Recent advances in the instrumental techniques 


of polarography are dealt with in numerous pMpoOrs by 


acknowledyed experts | Barker and G. W 

Milner deser:ibe the develop: ent for trace analyses 
of the highly sensitive square-wave polarograph 
and of the single sweep oscillographie and a.c.-pulse 


instruments H. M. Davies, J. Seaborn and H. I 


Shalyosky present papers on the application of the 
differential cathode-ray instrument to ‘subtractive’ 
and comparative polarography Indeed, it is 
il possi! le im a review such as this to mention more 
than a sma number of the eminent s« entific authors 
who have made lucent and detailed contributions 
on nower mastTrumontation 

Phe three volumes abound in examples of practical 


analytical applications The determination of trace 


purities m sem conductor materials ; the estimation 
of dissolved oxvgen ; the reduetion of hnetate 


ions ; the polarography of molten nitrates, of chelate 
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complexed ions, of ergothioneine and of various 
b logically important compounds are but a few of 
the experimental applications which receive detailed 
treati ent. 

Z P Zagorski presents a val table jeipor on refer 
ence electrodes ; the uses of solid micro-eleetrodes 
are discussed by several authors, and T. BR. Mueller. 
C. L. Olson and R. N. Adams review the employment 


‘trocles nvoltametry 


of boron carbide and carbon ek 

The ramifications of the seience of polarography 
within the overlapping fields of chemistry, hiology 
and medicine are now so extensive that only a 
co iprehem ve collection of erudite papers of this 
type by many expert mvestigators could hope to 
present a realistic picture of present advances tn 
practice and in theory In these three volumes 
is an attempt at this herculean task, and the aim of 
the compiler has been largely achieved 

b>. T. Lewis 


MEDICINE OF THE THORAX 


Brompton Hosp ta! Reports 


Vol 28, 1959 (A Colleeti m of Papers by Members 
of the Staffs of the Hospitals for Diseases of the 
Chest frompton Hospital and the London Chest 


Hospital —and of the Institute of Diseases of the 
Chest.) Pp. xii+258 London Lloyd-Luke 
(Medical Books), Ltd., 1960 15 


FUTCHE contents of this volume, which is as 
| attractively produced as all its” predecessors 
have been, maintain the high standard we have 
learned to expect from these reports It is sad 
that this one should have to begin with a memorial 
notice to Sir Robert Arthur Young. who served 


both the staff and patients at the Brompton Hospital 


for so long. Joining the staff in 1905, he was one 
of the first physicians to realize the possibilities of 
thoracic surgerv, and the long history of his life's 


work is admirably summed up here by the publication 
of the late Sir Gordon CGorden-Walker’s address 
given at the memorial service To read this address 
is to realize that Young was not on!v a great medical 
man but also a great human characte 

The rest of the volume contains 16 articles on a 
variety of aspects of thoracic disease Drs. L. H. 
Capel and J. Smart discuss in two papers aspects 
of effort intolerance; Drs. K. M. Citron, A. W 
Frankland and J. D. Sinclair report on inhalation 
tests of bronchial hypersensitivity in pollen asthma, 
Drs. J. Pepys, R. Augustin and A. B. Paterson on 
common antigen components of mycobacterial 
extracts and Dr. H. A. Fleming on differential lung 
function in atrial septal defeet. Dr. Lynne Reid 
describes the connective tissue septa in the adult 
human lung and Dr. D. Ranger discusses the dangers 
of streptomyem with particular reference to its 
vestibular toxic effects Dr. Paul Wood contributes 
two articles on pulmonary hypertension with reference 
to the vasoconstrictive factor and to reversed 
central shunt. 

Surgery is represented by two articles by Sir 
Clement Price Thomas on the surgical treatment of 
pulmonary tuberculosis and on conservative and 
extensive resection for carcinoma of the lung. while 
J. B. Johnston and P. H. Jones discuss the treat- 
ment of carcinoma by lobectomy and sleeve resection 
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of the main bronchus and W. K. Pallister describes 
endobronchial tube for the left lung. The 
value of the surgical contributions is greatly en- 
hanced by the two articles by Sir Russell C. Brock, 
which is his Bradshaw Lecture on the 
present position of cardiac surgery (with its tribute 


mew 


one of 


he work of Sir Charles Ballance and the part 
in the death of the that 
and the is on direct 
of Fallot’s 


artic 


played superstition 


art is untouchab! other 


operations for the correction 
De. J. 4 adding 


on the 


tetralogy 


contmbutes an 


of definition in medieme, 


pies 
to chronic bronchitis and emphy 
The bibliographies of all these articles are valuable, 
but w be more so if the the papers 
quoted wore The volume concludes with 
a list of papers published by members of the staff 
of the Br pton Hospital August 1958 
1959 and with author and subject indexes 
1-28, CGiROFFREY LAPAGE 


titles of 


viven. 


between 
and July 


tw vol ies 


ELEMENTS OF PHYSICAL 
CHEMISTRY 


Elements of Physica! Chemistry 
By Samuel Glasstone and Prof 
Macn 
60 


David Le 


iillan and Co., Ltd., 


{London 


YT I DENTS an i teachers of phy sical che il 
J will need no introduction to the HLlemer 
Physical try by andi Le 
second edit “the book first produced by Glasstone 

he mayor the edition 
the chapters, so that after 


the 


Vis, the 


Cilasstone 


change in new 


he propertie ot gases 


is led throug he realms of thermodynamics 
has 
vapor! liquids and solids to be 
thern n ally 
pla neo ol he 


of enabling such phenomena 


when first met, rather 


earber edition 
introduced 
the chapter on 


molecular nature of matter is 


billiard 


gaseor: ate via 


ball approximation, in 


the kinetie theorv. the more 


mate details of tl “ucture 
and the 
left 
the 
lines as hie 


of atoms and molecules, 
their 
From 


the 


ciirect existence 


until a later this point onwards 


book follows much same well-established 


However, a new chapter 
ielaided New 


chapters, 


lition 


chemistry has 


earlier 
on nuclear been 
material has been incorporated in all the 
to bring the book into line with contemporary 
developn ents 

The inereased attention given to two of the basic 


theories of physical chemistry, namely wave mech- 


anies and statisti rl mechanics, is welcome, although 
I feel that the section on the Schrédinger equation 
could well have been extended to indicate the way 
in Which eizen values fall naturally out of the assump- 
tions of the theory 

The book is written in such a way as to be readily 
under student commencing the subject; 
moreo r. the rm the ends of the 
chapters should stimulate him to further roading 
of the have 
extend ro well-known journals, 


as well ws those to the Journal of ¢ "themical Education, 


1 by the 


ferences 


given at 


siibpeet. These references been 


melide review 
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which were the sole source of additional information 
in the edition. 

To understand physical chemistry completely the 
noeds to acquire the facility to manipulate 
the results of experimental rvation as 
the Development 


is encourayed by a new 


first 


student 
obs woll as 
along these lines 
problems at the 
the reader 
ability to interpret 


framework of phys- 


Dusic mecepts 
selection of 
designed to set 


devel »p 


end of each chapter, 
and to 


experimental results 


thinking, his 
within the 
ico-chemical theor 

The book is very well and attractively produced, 
and the figures have been well chosen to bring home 
the There is no 
played in the 
edition 
the second. 


\. 


poimmts in question. 
that the 
physical chemistry by the first 


by 


reader 


in my mina 


OF 


will be more than adequately 


BRITISH FOOD ANALYSIS 


The Composition of Foods 
sy Dr. R. A. MeCanee and Dr. E. M. Widdowson 
Privy Council Medical Coune:! 
Report Series, No. 297. M. Stationery 
Office.) 1960. (Third 
Repor 235.) 
HIS 
] a comprehe: sive 
Britain, ts the third edition of 
Couneil Leport Series No. 235, 
origina published im 1939. In 1942 the first 
edition was revised, the revisions tnacluding a change 
in the method the value of 
carbohydrate, and the addition of ‘National’ 85 per 
the foods analvsed. The 
second edition, published in 1946, ineluded some 
introdueed into the nat diet as a 
Second World War. Both editions are 
known to mutrition workers The tables 
the result of analvtiecal work earried out under the 
Prof. MceCanee They showed 
important and 


Research Special 
(London: H 
edition of 


revised Special 
Pp. vii +252 net. 


book of tables, giving the composition of 
seloction of foods commonly 
eaten in the Medical 


Research Special 


of ealeulating calorie 


flour and bread to 


other foods ons 
result. of the 
well were 


d reertion ot sinee 1925 
the 
with 


In common 


organic mineral constituents, 


the exception of vitamims, of most of the foods 
Britain Foods 


in the raw state but also as pre- 


use om Greet were 


analysed not only 
pared for the table. 
dishes was given 
The basis of the third and remains 
However, some foods no longer generally 
been omitted, 


The co nposition of many cooked 


latest edition 
the same. 
consumed have 
proprietary foods which have appeared on the 
market the War have been added. More than 
100) new preparations, soft 
drinks, sweets and alcoholic beverages, figure in this 
edivion. Changes in the various 
proprietary foods have made it necessary to revise 


and some of the many 
new 
since 
foods, including cereal 
composition of 


values prev iously given 
[important and useful additions are two new tables 
the vitamm and amimo-acid content of 
The vitamin values are derived from assays 


show ng 
foods 
made by other workers, while the ammo-aend figures 
are a combination of the authors’ own results and 
those of other workers 

In its revised form this well-known work will no 
nutrition workers and 


honoured among 


doubt comt serve 
dietitians, retammg an 


various other food composition compilations, national 


place 
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and untermat The bulk of the tabk ion 
malyses of food samples carried out by the autl 
themselves, the results bemg given, tor the mam 
ich figures are, of course, accurate: 
the samples analysed, they are mot necessarilv f 
of the tood Users 
of the tab hould not forget that the compos n 


of fresh foods varies widely even when variety and 


Vesting 


are uniform 


Chang nh water content, for exampie, W ODVIOUSTS 

alter he whole composition of he tood \ tood 

Composit lor tables carelully prepared 

can in effeet serve only as a guide mn calculating 


FREE RADICAL TRAPPING 


Formation and Trapping of Free Radicals 
Badiited by Arnold M. Bass and H. P. Broida Ip 
22 Now York Press, Ine 


London Ire London), Lita 
16 clollars 

TOMS ard free racticals which mor iliv. 
A rapidly with surrounding molecules, can be ‘trap 
ped’ in inert solids; if, for example, solutions in organ 
glasses are photolysed or pr from a gas cis 
charge are condensed at low temperatures ree 


radicals have tong been postulated as reaction 
intermediates, but only recentiv have many atten 
been mace to produce directly detectable concentra 
tions of therm im solids That development tas been 
rapid is shown bv the size of this book Im 1054, 
seven laboratories imdependently published pre 
liminary reports, their imterest being mainiv in 
determination of structures of radicals: im 1956 


because of the slivht possibility of prociuetion of 


ficient concentrations of free radicals for use as 
rocket fuels, an intensive research programme Was 
started at the National Bureau of Standards in 
Washington (under the direction of Dr. H. Po Broida 
Now that this burst of activity i over, research 
will proceed more slowly ; this book will provide 
the background for the necessary period of conmsolida 
tion It begins with an excellent historical chapter 
by F. ©. Riee, and there follow several chapters on 
methods of preparation and detection of trapped 


radicals. This approach, imstead of arrangement by 


substances stuclied, is not easy to jpostifs nm the 
present state of knowledge and loads to considerable 


inconvenience —for exaniple, data on trapped nitroven 


atoms are seattered through ewht of the s eon 
chapters However, it prevents the book from boise 
a colleetion of research papers, aml ftorees both 


authors and readers to reconsider the oxperimenta 
problems of the tield: imdeed a certam amo int of 
data relevant to the feasibility of trapping radicals 
appears here for the first time (Chapter 4) 

A wide range of related tields and possiblo applica 
tions of free-radical trapping are dealt with in the 
later chapters. Some of these (“Rocket Proprision 
are highly speculative, others (“Radicals in Biological! 
Processes’) contaim a great deal of background 
information and relatively few results ; a shortening 
of the book, if accompanied by a reduction in the 
price, would certainly have been a great advantage 
However, the editors’ claim that this is a truly 
interdisciplinary field must be accepted, and among 
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the new research workers for whose reference this 


book 3 written the spectroscopist will be glad to 


find a chapter on X-ray stuclies, and the biologist 
am ON m of the application of 
eloctron TeSOTLATLCO, all im one 

B. Brocki URS 


A FRENCH LEXICON OF PLANT 
FORMATIONS 


Les Formations Vegetales et Paysages Ruraux 

Lexique et Guide Bibliographiqu Par G. Plaisance: 

(Pubhé avee Vaide du C.N.R.S.) 418 (Paris 

Gauthier-Villars, 1959.) 3,000 franes 

| ANDSCAPE, vegetation types and plant forma 
4 


tions, as caused bv factors of climate and sor) 


and modified by man to suit his vi ad needs of 
food, pasturage and buildmg, are basic factors in 
th volution of languages and the hostory of civil 

The r pop terminology has 
been the basis of place names and family 
names, and as such ts studied by linguists, historians 
and geographers. bn recent times they have becorn: 
the special field of the botanical ences of ecology, 


ography anil phyto omologry, which have 
ntroduced a disconcerting multitude of new words 
and phrases for the purposes of definition and c¢lassi- 
fication 

To gather together the words and terms of several 
principal languages and cont nis for landscape. 


types and plamt forma ms, from thoss 


Veg 

of ancient dialects to the jargon of contemporary 
ecologists. has been the task of the author of 
this remarkable and fascinating dictionary In 


the main Lerque each word, after definition, is 
given SVmnonvins, examples of derivatives and main 
bibl ograph cal references After this there are 
special indexes of place names and family names 
derived from sueh words (for example, ’Fresnay 
frénaie); Lafayette (hétraie)) a trilimgual. columnar 
lexicon for French, German and English terms ; 
ndependent English and German indexes ; another 
vocabulary of tech 


ndex, of botanical names ; 
neal terms used in ecology, plant geography and 
phvtosociology ; and, finally, a very extensive 
bibliography The work is illustrated with small 
and a number of haps. The 
f France showmg the distribution, for example. 
of the many different dialect words for Aétraie. 
beech-wood, originating in fagetum, or of the great 


variety of words for expressing léfricherme nt, are of 


absorbing interest 

Naturally, the work is strongest on the French 
side, and students of other nationalities will soon 
tind defeets and omissions, or will eriticize the 
irrangement L looked im vain, for example, for 
English ‘down’ and ‘dune’, and not enough attention 
} been given to recent Spanish publications and 
'o Spanish words: for example, pasto, pastizal, 
ra/o and pradera, which appear in so many papers 
of keen, contemporary, Spanish agronomists should 
have been distinguished 

Nevertheless, every English ecologist. and forester 
one 18 tempted to sav. everv educated person 
should examine this book, if only for repeated 
casual enjoyment and instruction 

N. Y. SANDWITH 
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Spot Tests in Organic Analysis 
By Prof. Fritz Feigl Sixth, enlarged and revised 
English edition. Translated by Prof. Ralph E. 
Ocesper. Pp. xx +675. (Amsterdam : Elsevier Pub 
lishing Company London: DPD. Van Nostrand 
Company, Ltd., 1960.) 
FYAHIS book is a revised and extended edition of 
| Prof. Feigl’s celebrated work on the application 
of the spot-test identification techniques to organic 
compounds of many different Translated 
by Prof. R. E. Oesper, of the University of Cineinnati, 
Ohio. the text of this sixth edition is lucidly presented 
print 


types 


in a most readable manner, with large legibl 
on good paper 

The individual items in the sections dealing with 
functional tests for imdividual 
groups, practical applications, ete. have been almost 
doubled in number when compared with the fifth 


a pn 


tests tor groups, 


edition Extensive detail is) given im 
relating to the identification of polymer rhateria 
and fibres, 


rubbers Vitarmins, antibioti 
pharn aceutical 


synthetic 
and various 


chapter carries an extensive bibliography of refer 


preparat 


ences, and the volume ends with a tabular summary 
of the limits of identification attained with macro 
drop (0-05 ml.) investigations involving the applica 
ion of Spree ifie spot tests to solutions of those « lements, 
and compounds which have been given 
detailed treatment in the text. 

The working laboratory methods for 
analyses are illustrated by clear, 
apparatus 
procedures for individual cases are 


groups 


spot test 
diagrammatic 
representations of the employed, ana 
the actual test 
deseribed with 
detail. 

rhis 


to professional analvtical chemists as its 


much attention to experimental 


volume will be as welcome to students and 


pre« lecessors 


have heen, and is yet another attempt to keep 


the ever-growing research, development 


tield. 


abreast of 


and interest in this absorbing 


D. T. Lewis 


Ciba Foundation Symposium on Hemopoiesis 
Cell Production and its Regulation. Edited by 
+ E. W. Wolstenholme and Maeve O’Connor 
Pp. xii +490. (London: J. and A. Churehill, Ltd 
1960.) 60s. net 


reeent years important 
ental hematology have been 
by the use of radiomsotopes coll-transfusion 
echniques. These advances amply reflected 
in the sixteen papers presented at the Ciba Foundation 
The 
cussions which followed each paper are also recorded. 
The 


feature of 


advances in experim 

made, particularly 
and | 
ore 
symposium on haemopoiesis stimulating dis 
dynamics of 
this 


hwemopoiesis In 

Attention is focused on the 
problem of the stem-cell, the produetion 
and fate of lymphocytes, and the inter r lationship 
ot lymphoid and mnve loid tissues. which 
the production and release of bl rod cells 
The subjects considered melude 
human and animal 
marrows stuched by raclioisotopes ; (2) 
transfusions irradiated aniunals ; 
3) the construction, from experimental data, of 
models illustrating the kinetics of erythrocyte 
production, lymphocyte formation in the thymus, 
and plasma cell production in lymph nodes; (4 


CONSPICUOUS 
book 


primit ive 


Factors 
regulate 
are also discussed. 
(1) granuloeytopoiesis im hone 
haemopoies 


mto 
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including ervthro- 
and batyl 
of 


polests 
nducimg 
deseribed for the 
transtusion- 


humoral ors in 
pootm, & factor 
methods urs 
including the 
study 


vitamin B 


sleohol 
erythropoietin, use oft 
maluced 
and the mobilization of 

deseribed tollowimg acute blood los 


to erythropoiesis ; 
reserves 18 
5) observations 

eclls, 


on the patho-physiology of human ik 


certain findirgs contrasting with convention sl views 
of the leukzemic process 
The Ciba Foundation 
its latest: publication The 
will be of 
search 


congratulated on 
papers and their clinical 
interest to 
hwematologists The book 
hematological 


Implications considerat le 


and 1 
contains much that is 
arch neliding observations upon human material. 
F. HARRIS 


chmeal 
topical in 


rest 


Unity and Diversity in Biochemistry 
An Introduction to Chemical Biology. 
Translated from the French by 
Monographs on 
Division : Modern 
Vol. 1.) Pp 


Press, 


Marcel 

W ood. 
Pure and 
Trends mn 
397 
1960.) 


Florkin 
(Internat ional 
Applied B ology 
Phvsiological 
London 
70s. net. 


Series of 


SCTOTLOCS, 


and New York: Pergamon 


r SHIS monograph is presented as a collection 
| which Prof. Florkin first reviews 
facts conunon 
discusses biochemical 
The treatment of 
processes (Parts I 
to be of value to the general reader who wants an 
introduction to the present of biochemical 
Part 1 is a lavtshly illustrated catalogue 
more distribute ad 
plants and animals. This 
too detailed for an introduction to chemical biology 
carotenoids are shown), 


ot essavs mm 
“the bh 


then 


beings’, 


between 


to living 
differences 
unity in metabolic 
complete enough 


ochemical 
and 
Species 


4) is concise, yt t 


state 
knowledge 
constituents of 
perhaps 


of the widely 


collection is 


the structures of thirty-one 
and readers would 
on the relationship between structure and biological 
function. Part 2 thoughtful discussion 
of thermodynam« biochemistry and 
classification of Chemists and 
biologists will probably find Parts 3 and 4 the most 
rewarding m book. These many of 
the reaction sequences which provide materials 
for growth and survival of plants and 


most welcome more comments 


includes 
asp ets oft 
reactions 


enzymic 


this deseribe 


and energy 
animals 

In restricting a discussion of biochemical diversity 
to fifty-seven pages (Part 5) the author has been able 
his arguments with only a few of the 
comparative aspects of oxygen 
detail. There is 

ff remnces 
Biochemical 
ciiscussed 


to illustrate 
possible examples ; 
are considered im 
attention to 


transport preat 


a welcome biochenucal 


between tissues of a single orgarusm 


and evolution are 


with the 


aspects of taxonomy 
briefly. Part 
and animals with each other and with their inorganie 
environment, and vith the suggestion 
that loss of phosphorus to the sea mav make life 


6 deals interaction of plants 


concludes 
on the continents 
eras ot existence 
Not will 
of examples and re ferences, 
with this wide range of 
the reader without biochemiuca! 
find this a useful introduction 
of biology M 


mere episode between two 
evervone with the author's choice 
but no other book deals 
concisely, and 
should 
aspects 


agree 


SO 
to chemical 


R. ATKINSON 


No 
io. 
‘ 
: 
: 
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&® summary of work on 


FRRHIS article 
| the pritneary 
hich was begun five years ago in the 

Institut fur Biochemie; the 

published during the past 

publications, and we wish to summarize and discuss 
thom here 

The 


iptide 


of hurman hemoglobin A 
Max-Planck 
been 


results have 


two years in various 


of four 


chains 


hemoglobin particle somposed 
identical and 

consists of the Val-Leu-tvpe 

the Val-His-Leu-tvpe (the 


igations were conducted on 


is 
chains, two 


Human 


hem ywilobin 
he a-chain! and of 
chain! Our 


nvest 


the main component of normal adult human hemo 


globin In to elucidate its chemical fine- 
structure we have Spit the giobin particle with 
trypsin after denaturation with urea’; as first 


hown by Moore, Hirs and Stein* with ribonuclease, 
method of splitting a 
protein into a d screte n unber of de inite break lown 
cts For 


sve developed 


this enzyme is the simplest 


produ the separation ofa peptide mixture 


vo | & new procedure employing an 


and pyridine 


imion exchanges resin (‘Dowex 


acetate as a volatile ninhvdrin-negative buffer. 
The essential principle of the method is that the 
separation depends only on th charge and also 
that peptides of very long chain-length ean be 
uted from the column. Since this method does 
not require desalting, it saves a considerable amount 
of labour (Fig. 1). The purification of the peptides 
is achieved by high-voltage eleetrophor sis and 
paapor chromatography By ise of these pr cedures 
ull the breakdown produe's of globin, which come 
from the z- as well as from the $-chain®-"*, could 
be separated, isolated and characterized juanti 


tatively, by means of the 


Spackman, Moore and Stein 


automatic apparatus of 


Beckman Instruments, 


Fullerton, Calif.) $y these moans the exact amino 
acid composition of all try ptic breakd wn prod icts, 
with the exception of the three cysteine peptides, 


could be determined. The cysteine peptides eould 
be separated and purified only after oxidation with 
porformic acid. The amino-acid e tion of these 
breakdown produets will still have to be 

since destruction d oxidation 
The knowledge of the exact amino- 
acid composition of peptides is of 
importance for work on the 
still to be done, but not for the questions to be 
dise wsed here 


established 
more pre isely, 
is not r iled out 
primary 


amino-acid sequence 


In extension of these investigations we have also 


developed a systematic which 


makes 


new, procedure 


possible the determination of the relative 


Worksh n December 14. 1960. of 
Institute of Technology, boston, Mass 


NATURE 


THE HAMOGLOBIN PARTICLES 


CHEMICAL AND GENETIC ASPECTS OF THEIR STRUCTURE * 


By Das. G. BRAUNITZER, N. HILSCHMANN, V. RUDLOFF, K. HILSE, 
B. LIEBOLD and R. MULLER 


Max-Planck-institut fur Biochemie, Munich 


190 


May 6, 1961 vou 


position of the tryptic peptides within the chain" 
This is achieved almost systematically by splitting 
tryptic peptides with pepsin and by splitting those 
peptic peptides containing lysine and arginine with 
trypsin. A schematic presentation of the method is 
illustrated in Fig. 2. In this way identical peptides can 
be obtained which originate from the same section 
of the from which the sequence of 
the tryptic can be concluded without 
difficulty 

In this manner the twenty-seven tryptic peptides 
of human thirteen from the a- and 
fourteen from the $-chain—could be assigned unam- 
biguously to their positions within the peptide chains, 
and the partial formula of the «- and §-chains of 
the main component of normal adult human hemo 


Pept ide chain, 


pept ides 


hemoglobin 


globin could be established. In order to obtain a 
deeper insight imto the primary structure of the 
hemoglobin particle, the amino-acid sequence of 
the tryptic peptides was investigated For this 
purpose conventional chemical (dinitrophenol 
method'*, Edman degradation!’ 
and enzymatie methods were employed All the 


studies were subjected to continuous 
For these controls 
(apparatus from 
used l to 


the positions 


serpuence 
control by quantitative analysis 

a simplified amino-acid analyser 
Bender and Hobein, Munich)? 
the present, we have been able to fix 
two-thirds of the amino-acid residues. 


wis 


of about 


Homologous Architecture of the Chains 


Comparison of the tryptic peptides of the x- ana 


3-chain already shows that several breakdown 
PH 
25 | \ 
\ 
2000-4 } 
Fig. 1 Chromatography of peptic peptides of the e-chain on 
Dowex 1 2". Experimental conditions: 1 per cent collidine 
1 per cent pyridine acetate pH 8-4. Gradient 1 per cent 
acetic acid. Gradient 2: 2 \ acetic acid; 5 VW prot Column, 
150 er 3cm.; temperature, 3 flow-rate, 50 ml. per hr 


- — 

> 

é& 

= 
4 
PE 

r ted to the Hemoglobine-Structure 
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ick nt- 
free lysine 
both, which 


products of both chains ar 


al or very sinular; 


an be isolated from 
is evidence of a lys-lys-sequence ; 
peptides Ala-His- 
Gly-Lys, Gly-His-Gly-Lys, Tyr 
His, Tyr-Arg sirmilar 
Ittes. It after 
etermination of position of 

tryptic peptides within the 


moreover, the 
also show 
clear 


the 


ehain and esper ially after estab- 
the 


these 


lishing amino-acid sequence 
that the 
mstructed in a 


They be 


to each other, 


within peptides 


two chains are ¢ 
homologous fashion 
have, with respect 
of different species 
In order to 


both 


facilitate 
placed 
chains together in Fig. 3. As can 
of ident 


quen 


have 


parison, we 
seen, a large number 
homologous 


both 


‘al and 
occur in chains It is 
noteworthy that the | 


ils Ivsine ana arginine oceur 


both 
apparent 


it very siriilar positions m 


‘hains if is already 


from st quence analysis that corre 


sponding sections of the chain 
Both 


contain a basic rentre, 


bear the ss 
hains 


ilthough the 8-chain contains one additional basic 


Lys-Gly-His-Giy-Lys-Lys 
(3) Lys-Val-Lys-Ala-His-Gly-Lys-Lys (61-66) 


further interest that the eysteine in both 


chain as one can tell from present investi 


is located ie last third of the chain 


The ‘Blanks’ in the Sequence 


Che individual hom 
ind 6-chain ec: 


sequences of the =x 


to match by omitting 


in only be mace g 
several amino-acids 
the 
to have no partner in 


the 


ission of 


from an opposing position 

histidine in position ” of the 
the x-chain. 
chains 
this amino-acid 


For example, 
hain appears 
homologous strueture of 


two can 


be preserved by or 


Method for 


jetermining the position of the tryptic peptides within the chain 


NATURE 


in the 
chain 


or, in other words, the x-chain ha blank 


sequence | the equivalent POSIT The 


nilar behaviour in that it likewise possesses 
His-Ala (position 
x-chain. There can be no doubt that 

x) 56-61 Lys-Gly-His-Gly-Lys-Lys 

4) 6 Ala-His-Gty-Ly 
Surprising that these sections in the 
shifted 


soOquence of 


shows a sit 


for amino-acids 


s are homologous. 
however, 
amino-acid residue 
the 


chains are five 
While the peptide in 
this section of the the 
peptide from the «-chain has not been 
It would be « pected that 


apart. 
preceding 
3-chain is already known 
ilent 
determined analytically 
amino-acid residues of 
As reported 
evident 


a restriction for five 
a-chain oceurs in that part of the chain 
in earlier and as is 
from Fig. 3, the constitution of the last third of both 
known unequivocally 
the exact 
the §-chain 1s 


communmcat rons 


chains is not yet 
Although 
amino-residues of 
definite, 
certainties in the 


peptide 
number of 
not vet because of un- 
analysis 
both eysteine peptides, it 1s 
with 
larger 
und 


eight more 


tryptic cleovoge 


possible to cor. 
that the 


its homologo 1s 


reacly 
tainty 4-chain 1s 
than 


contains approximately 


hain 


peptic cleavoge 


amino-acid residues, whereas up 
only 


same number of re sidues 


to now homologous chains 
with the 
been 


have che seribed. 


tryptic cleovage 


Theory 


of a 
strueture of genetic mat- 


The structure 
fleets the 
\ theory of pr 
ture is therefore 


theory of genet i sul 


protein re- 
peptic cleavoge 
erial. 
equival mt 
tance 


must be assumed that originally 


‘ Z 2? 22 23 25 26 27 26 2 
32 33 34 35 39 ‘ é §§ 
Pro Mit. Mrs, Asp. Thr. Ser Ser Glu y Alo Vol. Lew. Tyr. Phe 
Gh v Tyr. Try Arg he Th \A ys wa 
- 40 69 42 43 46 45 46 47 48 49 4 55 é 59 
56 57 58 59 60 61 62—89 
x Giy sil Hs Asp Asp Asp AspAsp hr Ser Ser + Alo Alo Alo Alc Ato Ale vol Mert 
9 97 92 93 96 95 96 97 98 99 
Leu, lee Argival AsgaPro he ys eu Lys, The Thr The Ser Ser Se 
ASD Ap Ser. Glu Glu hic Alo, Wo! Leu Asn Gly, eudeu ins y y Alo, ¥ 
x 
06 — 106 107 108 109 ‘ ns 
07 137 139 160 141 
Ser Glu, Pro Pro, Pro, Ala, Aico Ala, Ala, Ala. Wel Lew Ley, Lew, Lew Lew Ley lew, Le he Thr! Seriivs 
126 125 126 127128 129 190 197 132 133 136 WS 136 197 138 139 160 161 142 14.3 146 165 4E 147 168 149 
Fic. 3. The homolog truct? f the A-chain me mals und he 
he homotogets stru ire © e a- an chains of the tis ind the 
normal adult iman hemoglobin. The is and identical sequ the ind 
ins f human adult bin have en y let it imet ath juence 
blanks resulting trom such a comparis ha i left tree imino-acid f lues 
aS the positions of which have been established are boxed in, thus | Ala Phose residues a 
the positions of which have not yet xed are represented t yuer f elution 
BS ee from the amino-acid analyser, for example, Ala 
- 
Ree residu 
: 
20-21 
aff; 
dig 
: 
2 
N-term (A EF GH { C-term 
{ 
/ \ / | 
~ 
N-term AB FG C-term 


arg 
1 
Arg Arg 
i 
x 
yr ley 
« 
6? 2 
’ 5 ‘ 
aA 4 
? 
I 4. Comparis f the pes hains of the main component of n 
wal ie son he n of lysine or arginine resi 
arnt and tr most probable 
i f amino-a 8 which the specific ger tically 
am Ira in patholo emoglobins (refs 
ks tl the brok €s iti thie xact | 
shed rs ind umber of amino-acid res 
hain and ref to as ‘blanks 
haemoglobin xisted; it consisted ot a singl 
1 ntide cham which corre sponded to an equivalent 


complementary puree of genetic material During 
ution and further differentiation, a duplication of 
enetie material must have occurred, which, how- 
developed and differentiated 
it corresponded to the double 
peptide chains found at the present These 


occurred a long time ago, since 


the 


from that 


ever, 


ndently, until 


time. 
changes must have 
chains are rather exten 


the differences between the 
sive. Besides these changes, the genetic material 
must have been subjected to a restriction ; this is 


mterpretation of the 
hemoglobin 
3-chains like 
Phylogenetically, 


probably the simplest 
blanks in the protein 
In other words, 
ciifterent 
however, clifference 
; greater than the difference which has, for example, 
where 


ure ot 


struc 


the « and hehave 


of peptide chains 


Specie 
the between the «- and $-chains 
found in the various kinds of insulin® 
exchange of peptide chains of equal length 
stablished In of this finding, it 
that furtl essential insight the 
strueture of protems has 
able to 


that proteims of various 


been 
an 
heen ¢ 


only 
has view 


mto 


seems to 
heen achieve a. 
show— as indicated above 
orts differ by replacement 
We believe that we have 
experimentally, for the first tin 
the ilar level This finding 
only be ‘ xplained if two con ple 
whereby 
serves as a for 
The the 
appears he 
for an understanding 


basis. These 


Sanger*® war 


of certain amino acids 


demonstrate d 


a restriction at 


can therefore 


mentary chains occur in oglobin, 


one in a certam sense standard 


cor parison and vice versa question ot 


linear structure of a molecule to us to 


of the greatest mmportanes 


of evolution on a molecular results 


pron ide fresl timulus for a comparison of proteins 
of various spec . and also of the investigation of 
proteins with several peptide chains It remains 


seen whether findings in other proteins will 


to be 


extend 


the results presented here 


adult human 
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Arg A a three-dimensional 
Fourier 
globin with a 5:5 \.r 
reported in Nature 
of 2-0 A. appears now to be possible 
The formula of human 


year 
analysis of 


ayo, 
horse hamo 
solution wae 


\ resolution 


partial 


hemoglobin presented here already 
y 'y contains all the essential outlines of 
its primary structur It is only 


to 110 
which. however, offer no 
difficulties 

In order to give a more complete 
and clearer view of the 
this field of work, we have arranged 
pomts in the 
peptide 


othe r it 


Necessary complete about 
seq neces, 
further methodological 


posit hon im 


reference 
h i moglobin 


several 
structure of 
each 


chams opposite to 


Fig. 4 
Further 
will be 


re sults 


Hopp 


details of these 


pre sented in 


Ne r'3 hrift fur ph {8 ol 
Og he Chemie. 
We wish to thank Prot \ 


Butenandt, director of this In 


n stitute. for his generous support ot 
this work. These investigations 
B) position of have been aided for the past 
tan several months by a grant from 
the Deutsche Forschungsgemein 
schaft. We also wish to thank 
Miss B. Schrank, K Haselhorst, R. Pagel anc 
Mr. ©. Ilg for assistance. 
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POLLEN ANALYSIS IN UGANDA 


By Dr. M. E. 


S. MORRISON 


Makerere College, Kampala, Uganda 


SHE vegetations of the thousands of 
he 
lentifving the pollens which are preserve do with 
hi intact im the 
sediments In Europe this 
has established a sueces 
the 
10.000 vears ago, and act 
These vegetation 
the different 
anc although 


Vears 


| aeceurately 
and 
their 


can reconstructed by isolating 


gnostic Teatures anaerobi« 


oft 


known as pollen analvsis, 


fen and lake work, 


nee retreat 


retation pos which appeared s 


Sheet some ive 


to remote ras 

pre varled the 
which 
tween getation and cl 


to sav that poll Mm analy sis has pro 


response to 
past 


many tactors obscure a straight 


ve 


entirely true 
the most aceurate and consistent story of EF 
The fact 
very rea 


Ciodwin 


rommenta Vast body of 
has gleaned 
by browsing through 
History of the Brit Flora, which 
ub-title A Factual Basis for 
this has been accomplished by a tew 
the 


wish to « omsider 1s : 


past 


appreciat 


book 


has the 1 


sh 


workers within past thirty years 


Can pollen analysis give 
record ot the 


now 

munformative 
Africa 

Lest ion which Hedbe rg? put 
indicated recent 


an equally 


history of East 
This is the 
minds when he 

rh be suceessful on the lakes and fens of tropical 
East Africa. In Uganda it bye 
good to have new and independent evidence to 
ganda has suffered 


ly thoat pollen ayualVsis 
woud very 
the 


history of vegetation climate the 
riod, because it certam t haat 
an over-emphasis of correlations based on climatic 
ot aphiu te 


aby lame 


n Uganda, and was for many 


interpretations 
eh as those alongside the 


stratiar 


Kagera River 
ravelled widely 


ot 


who has t 


the its Creolovi heliewes 


clirector 
t hat the 


retation 


years Survey, 
Kageran 


rhaps 


stratigraphy supports an 
wholly terms of 


Brooks* ster 


firmly 
not 

thet 
ot 


ial and 
thy 


periods 
the tropical counterpart 
the 


nter pi 
ght have 
north 


the glacial and interglacial yx nods of 
howeve that 


Wavland, 
the terms “phavial and ‘inter-phivial 
minds they up 
ideas of Noachian deluges separated by pe 
Bishop 


out 


r, stre 
are tntort tate 
Tantast 


mi sone eonypiure 
informed anta 
climatic ideas, and it 
his and Wayland’s 
pretation of the wncyus stionably important Kageran 
Much of the difficulty 
evictence from the fac 
hast \frica bre 
linked to climatie fluctuations, for changes in 
and lake have 
movements, have 
the 
around the 
Part ot 


stutabl 


extreme d srecation Is an 


to the 


ve to 


and 


nstru compart 
and ambiguity 


t that 


stratigraphy 


im the springs beaches 


and terraces in camnot straight 


ay 
originated im 


dramag levels may 


tect 


been 


rift 


which 
and 
Victoria basin® 


eXTensive 


and 


bet ween eastern western valleys 

Lake 
the past 
pollen bearing 
having had the good fortune 


lent sites, | am sure that many of my colleagues will 


year was spent in searching for 


deposits in Uvanda, and, 
to cdliscove r some 


results 
long pollen protil from thus region 
preserved 


bee thei whereabouts, an tive 


our first 


from 


Organic deposit which have pollen, 


laa becuse the 
thy 


debris isl 


are jot 
timwously 
efficiently 
Thus, 


(¢ 


eon 


climate bacteria work 


Lal 


very 

mouneralized 
aot 

VUiseanthidi 
Like 


isually 


although there are Vast 
and till 
the 


“pe in UTass “aon 


ot 
uulerlain 


around hores ana 
these 


¢ by 


laceum) all 
the 
for 
ot 
Kampala 
ft the 
su tha 


rivers, by 


alysis, 


useless 


vhich are 


dels mothe kingdom 


and west of 


about 


wast 
Is 
60°) 


from 30 to more thar ne pel 


ranges between 


rainfall vari 
according to the locality 


the potential evapora 
40) per 
Fig. 1) the temperature 
more sluggish bi 


at 6,000 ft. as near Kabale 
the 
form 


chew 


cterial 
and 
The 


Veal 


and 
dled by 
and the annual pote ntial evaporation about 

the Kabale 
@& maximum than 6 
peat, 
the same 
through 14 metres 
but through IS 
touched solid: bo 
rapidly formed peats ; 


accumulate, 


rainfall around Kabale 
valley, 
little moore 
Valk \ 

Kashambyva—- 
awehed 


Kashambva 
re 
the is about 
drilled 
basse, 
and mot 
sibely 
but we find noid compact 


oft and which 


mn 


t hye 


altitude ib 


moe 


res another 


ese, however, 


are 
which have formed probably slowly 
ot nthe Rukiga Moun 


bet 


short distance away. ween 

the 


belt 


bare h 


speaking. Mountains 


nile 


Vaillie ys 


consist 27-1 


wile ridges with 
and 
often to a depth of 1,000 ft 

Th little 
of Uganda, much loved all 
its hard-working, cheerful people, and its 
hilltops studded 
st of Uganda, this countryside has 
of the Earth's 
have originated 


thu 


we 


ares very 


ana 
mes to sis the Switzerland 
know 
beautiful 
\s 
been modified 
and these 
the rift 
lakes and fen-filled valleys, for the 
to which 


and 


and it by who 


of and island lakes with 


changes erust, here 


movernents from western 


valleys But 
most part their orgm drasnage has 
been behind 
The 


ura. 


mall yvoleanoes lava 
and very 


Sabinio, 


iow dormant lovely 


Myahinga and 


tlows 
Muha 
south-west of the 


ot the large r 


ve lcanoes. 
the very 
Rukiga Mountams, and they are 


are at 
voleame field known geologists 
Bufumbira Bay. There als yarn il voleanic 
Muko the heart of the Rukiga 

around Muko are very interesting 


part 
as the are 


centres, such im 


Hills ; the deposit 


Muko is a tiny village from which a long, extreme ly 


ibs 


narrow, and steep walled valley runs into the north 
is neatly dammed by 


tt 


a chiuster of 
behind the 
Drainage of the valley accumulated behind 


west This valley 


small craters which rise to about 


village 


= N 477 
4 
q 
A 
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| 
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e's 
ch 
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tphy. All 
enthusiast 
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muds. The which 


bottom, 


was 


touched at this depth, was hard 


and presumably was a floormg 
of lava ; the other domunant rock 
of the area is relatively — soft 
Karagwe Ankolean shale Now. 
since the lake developed behind 
the lava flow and the lake muds 
rest on the lava, it is obvious that 
there are attractive opportunities 
here, and in the valley behind 
Muko (site 4), for correlating by 
pollen analysis and perhaps dating 
by radiocarbon the volcanic out- 
bursts. Geologically, the lava 
flows should be relatively young 


Bunvonyi 
high-level 


Lake 
to have no 


because appears 


beaches, 


Ne 

bing, + hov 

yi’ 
a 


which means it has not yet had 
sufficient time to cut down the 
level of the outlet which flows 
over lava below Muko 

Other excellent posits, and 


some of them similarly dammed be- 
hind lava tlows, have been found on 
the Kisoro side of the Rukiga Moun 
tains ;: one of these at asmall village 
called Butongo has 
carefully sample ad. Herea late stage 
of lake colonization has just occur 


site been 


red with a thick, floating mat of 
Sphagnum laced tog ther with Mis- 
canthidium. The dril! netrated 
very compact lake muds, lake clays 
and algal muds, this time to a depth 
of 20-5 metres. Near the base there 
was black ash in the mud, and 


voleanic pebbles. 

The elevate ad deposit we 
know of in the Rukiga Mountains ts 
in Muchova Valley (site 1); it is 
sometimes known as Elephant Val 
lev. This valk Vis ent irely « mu losed 
by the Echuya forest reserve, which 
undiluts d and 


most 


is of almost dense 


this dam and a long lake formed, and this is now 


almost entirely filled m by lake muds and peats In 


this valley, and just a short distance back from the 
voleanic bar, samples were collected through 20-5 
metres of lake mud and the base was mot tou hed 


tion of the peat at that depth leads mie 
t another 4.5 


The 


to beheve 


compos 


that there miay be at lea 


metres betore the floor of the valley 

From Muko several sluggish lava streams male 
their way down the valley to the south-east so that 
finally they blocked the larger valley within which 
Lake Bunvonyi afterwards formed Bunvonyi is an 


interesting lake with no indigenous fish, and this is 
its overflow goes through Kigeyo 


remarkable because 


fen and ultimately into Lak Mutanda, which has 
fish. But Bunyonyi waters are periodically deoxy 


Now, part of the lava stream which halted 
at the north-west end of Lake Bunyony: was diverted 
a little to one side by @ rot ky outerop, and it 
pounded a smaller lake \site 3, Fig. 1) in a tributary 
This lake has been complet lv infilled. and a 


genated 


imh- 


valley 
drilling, belie ved to be near the centre of the deposit, 


gave 20 metres of lake muds, cley-muds and algal 


bamboo Arundinar: t alpina The 
valley has never been blocked by 
lava. but its draimage 


vw in the past there 


has been im- 


peded by tilting, and for some tin 
has been a long lake. The stratigraphy of the valley- 


filling was studied by drillings along a transect, and 
this proved a flat bottomed valley, filled for the most 
part with lake mud These are overlain by fen 
forest peat, and this mm tury by fen peat bu It up 
of tussocky sedges The maximum depth of the 


deposit was 1! metres, and samples were collected at 
but with great difficulty in 
very 


2. and 5-em. intervals, 
the lowest few metres 
firm and COTMPaet It in from th s valley that we now 
have the first long pollen profile from East Afriea. I 
that this is an extremely important profile 
because of the position of this Muchoyva deposit in 
the veyetational zones ot the mountains. I worked 
on the theory, when choosing it, that a change of 
climate would have induced a movement of the 
altitudinally zoned vegetation of the Rukiga Moun- 
tains. Thus, there might be a record in the wind- 
borne pollen of a replacement of the bemboo by the 
succeeding zone of Hagenia, or by the widerlying zone 
Probably many readers are 
the East African 


because thu muds were 


belie ve 


of Moniane rain forest. 


with these zones'® of 


unfamiliar 


Bree, 

* 
9 

Monto" 

| je} Victoria ae 

j 

4 
f 
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Analytical Elements of Mechanics 


By Tuomas R. KANgE, University of Pennsylvania 


Reviews of Volume 1 


“Much care has been taken with the diagrams which are numerous and attrac 
tively displayed ; they will be most helpful to students in overcoming their preliminary 
difficulties in working on three-dimensional problems. Again much care has been 
taken in selecting the problems ; they are arranged in 16 sets and are of real physical 
interest. Some of the work in the last part of the book provides a suitable introduc 
tion to the statics of a continuous medium.” 


Science Progress 


Complemented by classroom communication, the book should prove a valuable 
help for the teaching of elementary mechanics.” 


American Mathematical Monthly 


Volume | /959, 250 pp.. illus., 3&s Volume 2 June 1961, about 350 pp., illus 


Contents Contents 

Vector Algebra Differentiation of Vectors 
Centroids and Mass Centers Kinematics 

Moments and Couples Second Moments 

Statice Equilibrium Laws of Motion 


Problem Sets 
APPENDIX 
INDEX 


Problem Sets 
APPENDIX 
INDEX 


Measure, Lebesgue Integrals, 
and Hilbert Space 


Book II of Elements of the Theory of Functions and Functional Analysis 
By A. N. KotmoGorov and §S. V. Fomin, State University of Moscow 
Translated from the Russian edition by NATASCHA ARTIN-BRUNSWICK and A. JEFFREY 
June 1961, 147 pp., illus., 32s 
This textbook is based on a course taught by the senior author in the Mechanics 
Mathematics Faculty of the Moscow State University 
By introducing the concept of a semiring early in the text and giving it a 
fundamental role in the subsequent development of the notions of measure and 
integral, the authors have written a book which is at once concise and clear, leading 


easily into the more sophisticated mathematics of the later chapters. In the initial 


tr 


chapter, all of the ideas of measure are introduced geometrically, in terms of simple 


rectangles in the unit square. Frequent reference to this introduction clarifies the 


concept of measure when it is later considered in complete generality. 


Contents 


Measure Theory The Abstract Hilbert Space. Integral 
Measurable Functions Equations with a Symmetric Kernel 
The Lebesgue Integral Additions and Corrections to the First 
Functions which are Square Book 


Integrable SUBJECT INDEX. 
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rountain ere are three mai 
belts Montane forest belt, 
44 ft 9.840 10.824 ft.; 
2 Ericaceous belt. S.504- 11.152 
11.480 13.448 ft 3) Alpine 
13.448 ft But the 
Rukiga Mountaims with their peaks 


ana 


belt, upward 


arbour, to 


high enough 1 
the ere 


ard 


and 
all the montane forest 
last-mentioned may have 


reading 


forest Zone 

3) Haqenia com th 

f these. the Hage 
from the Rukiva 


bamboo const que ntly 


to-day 


range. and 
extend to 
netrable 
hills 


Muko. hi 


of bar 


lower 


dominated by 
including 


iboo, and ts 


tre rah, 
Rosacem 
ana 

The 


Muchova fen includes 


entire pollen trom 
penera 


vould 


of wind-borne pollen, 


be confusing to reproduce tt 


vhere there is) no space 
adequate introd ition to the 
of the planta involved 
therefore, Toh 
only two curves. H 
Hagenia is 
tr up to oF ft in 


leanne 


shown 
and 


Ntoele rosi 


les of flowers: 

ldish. the 
belongs to the Composit ae 
hrub 


eptively 


Write 


up to of) tt 


ericoid sin 


MUCHOYA FEN 


\ecording To Hedberg 
with Philippea 


forest or 


and 
dry 


Lorient 
serub on 
ocalities, sometimes scatters d in grassland. from the 
upper part of the) Montane forest belt, throughout 
the Ericaceous belt, and occasionally reaching into 
the lower part of the Alpine belt”, 

now to the pollen profil: 


Turmmg our attention 
began to 


Fig. 2). we observe that, as the 
accumulate, the surrounding hillsides were filled im 
with amounts of Hagenia. Now this is very 
as L have pointed out, Hagenia 
not Rukiga Mountains, 
except as occasional trees along the roadside and in 
clearings in the bamboo. From being initially high, 
the Hagenia percentages fall to a minimum close to 
4 metres, and this could be re garded #S complet ny 
the first zone of the protile NStoehbe was sparingly 
present im this first zone, but it becomes abruptly 
more prominent at the Hagenia minimum and its 
higher values persist to mark out, perhaps, a second 
zone in which, apart trom a peculiar peak at & metres, 
Haqenia values are fairly low \t present we cannot 
explain these events because we know too little of 
plants. It is possible that this 


che posit 


large 
because, 
to-day on the 


does 


the ecology of the 


because 
belt than 
too, it is 


econad one of greater cold, 


Is 


period wis 
more common in the erieaceous 
helt. I 
Stoebe is not to-day known from 
the Rukiga or Mountains, but it is 
recorded from western Congo, from Mts. Moroto and 
Elgon in Uganda, and from mountains in Kenya 
As Ntoehe dwindles, the Hagenia and 
reaches higher and = sustained which may 
mark out the third zone of the profil This zone 
ends with the abrupt Hagenia, and I 
it Was replaced entirely by bamboo, which 


in the montane forest believe, 
worth PLOT 


Ruwenzori 


recovers 


values 


decrease of 
assume 
has persist d to the present Bamboo may, of course, 
have been intermingled with the H/agenia in the first 
thre have no evidence of this; and, 
mm fact, its presence will not necessarily be recorded 
in the pollen. It is @ strange fact that 
on the Rukiga Mountains has never been found in 
flower, and the Africans of the area have no know 
ledge of its flowering at any time in the past. I think 
they are likely to have observed such an event 
because the plants die after flowering. I have heard 


zones, but we 


the bamboo 


7 
ie Perce #0) pollen e ‘ 4 
4 
heave 4 
Phi three all 
te 
he hilltops Phe 
ptadenia - - 
ceoloyy } | 
4 
4 
Ntoehe 
igh 
and is a 
3 
= 


486 


bamboo 


tracts of 
and the flowermg 


in the Far East large 


long 


it said that 


forest tlower at ntervals, 


isn re garded bad "The bamboo iIruits are 
much desired by rats which invade the area and 
afterwards set about ravaging stores of gram, so 


that ultimately famune may 

Within lirnits, bamboo can be inferred in the upper 
part of the Muchoya profile from other observations 
The bamboo is always accompanied by some plants 


resul 


which may exist also in the Montane ram forest. 
Thus one finds ffrocrania (Cornaceac), Dombeya 
(Sterculiaceae), Lachnopylis (Loganiaceae), Mimulopsrs 
(Acanthaceae) and Ilex (Aquifoliaceae) Where we 


find pollen of these plants, but not of ram forest 
genera such as /’arinar Rosaceae), lenva 
VMirnosaceae) ard C/ rysophyll m (Sapotacene) then 
we may tentatively infer the presence ol bamboo 
forest, though perhaps some of the first mentioned 


Hagenia serub. I 


flower in some parts of Africa, 


genera could occur also in THILSt 


add that 
and in my type 
plants on Mt. E 


pollen is 


bamboo do« 
collection there is pollen take n from 
the Aberdares in 
and this, with the 


and from 
very 


phology, distinguishes it 


von 


large, 


Kenya. The 


pore mo from many 


dist Tie 
pollens of the wild grasses 

With only this pollen profile for evidence, and little 
knowledge of the ecology of Hagenia, Stoebe and 
Arundinaria, fall climatic 
former 


tends to back on 


tor the 


ore 
dominance of 
But we 


change as & cause 
Hagenia and its replacement by 
must be careful not to leap toa climatic Interpretation 
because we are unable to discuss other perhaps potent 
We should also le arn a le sson from 


bamboo 


ecological factors 


the evolution of thought about European pollen 
profiles. These, at first, were explained almost wholly 
in terms of climate, but the most recent discussion! 
seems to find little room for climate and _ brings 


and 
interference that we 
the possible Hnportance of these 
of the Muchoya profile. 


succession, 


The retore, tt 


forward prominent ly competition, 


hurnan is right 
should 
other causes for the 

Human interference 
because it 1s believed that the movement of people 
into the upper, cool parts of the Rukiga Mountains 
But a reasonable explanation, on 


emphasize 


‘shape 


perhaps may be ignored, 


has been recent 
the other hand, in terms of ecological 
could be constructed. Consider that Hagenia might 
arise in the place of bamboo if this vanished because 


succession, 


of fire, or as a natural consequence of its flowering. 
I raise the possibility of fire because of the fragments 
and olivine in the lower several 
These fragments must have come from a 
voleanic eruption, and, much ash had 
fallen on the landscape then fires might indeed have 
the Afterwards it might not have 
recovered, the had immediately 
followed a rare there would have been no 
bamboo fruits to have given a new generation. But 
it seems improbable that there was a fire, and there 
and indeed 


of mica, augite 
metres 


of course, if 


bamboo 
for, 


swept 
unless fire 


flowermg, 


is no layer of ash in the stratigraphy ; 


Prof. T. R. Elliott, C.B.E., F.R.S. 

T. R. Exvxiorr was born in 1877, in County Durham, 
and went to Cambridge in 1896, where he took the 
Natural Sciences Tripos and later was elected to a 
number of already famous studentships. It was 


while he held these that Elliott carried out a series 


NATURE 


OBITUARIES 


May 6, 1961 vox 190 


minute and 
do not 
possibly 


the fragments ot rock I mention are 


‘ onsiderat rons 


very 
Sunce at these 
lead us to anything 
justified in assuring that the replacement of Hagenia 


teow present 


promising, we are 


by pure bamboo was caused by a change of climate 

some hundreds or thousands 
there is no 
Inter- 


perhaps an amelioration 
of vears ago. Without 
possibility of dating any part of the 
pretation of the profile will be very much easier when 
we have further profiles from the Rukiga Mountains. 
L have now commenced work on the 20-5-metres de« Pp 
Butongo (site 5) This not now 
is in the cultivated zone 
limit) of the 


rachocarbon assay 
profile. 


profile from site 1s 


in the bamboo forest, but 
600 ft. below the present 
bamboo 

I have said nothing of the deposits actually hidden 
These 


drill, 


only lows r 


beneath lakes such as Victoria and Bunyony) 
cannot with the Hiller 
which was used for the other places lL have men 


cle posits be sampled 


TIO! ead. A special dey ice is necessary to obtam deep- 
water samples, and Lake Bunyonyi is about 130 ft. 
deep. We hope to use an ingenious device created 


Freshwater 
Windermere, 
It is powered bv compressed air and obtams 


by Dr. F. J. H. Maekereth"™ at the 
Biological Association's Laboratories at 
England 
cores 6 metres mn length, and it can work down to a 
depth of 250 metres of water. Beeause the diameter 
of the core is 1§ in. it should be possible to study 
pollen, plankton and chemistry. This should prove 
especially interesting in Lake Bunyonyt wh ch, as 

and 1s 


said oarler, is periodically deoxvgomnated 
without indigenous fish 

I hope this short account. has indicated the richness 
and fascination of the field open to the pollen analyst 
in Uganda. I wish to thank the many friends from 
whose foresight and co-operation I have benefited. 
I am intensely grateful to Dr. Edna Lind, head of the 
Botany Department at Makerere College. Dr. Lind 
pereeived the for pollen analysis im 
Uganda and arranged for me to be sponsored by the 
Nuffield Foundation and by Makerere College 
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 [versen 
Mackereth 


of researches in physiology which, in the words of 
Sir Henry Dale, “‘were of well-nigh incomparable 
brilliance and authority, for a worker so young in 
years and experience’. 

His interests lay in the effects of the autonomic 
nervous system, and his attention was caught early 
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by the resemblance between these effects and those 
of adrenaline. These led him, far in 
advance of his time, to propose the concept of the 
transmission of thereby 
a quarter ot @ century the 
fle His election 


a well-merited 


researe hes 


chemical nerve impulses, 


anticipating by nearly 
flood of productive w 
to the | Society in 1913 
recognition of his 

In 1906, Elliott resumed 
four short years later, he was appointed physician to 


College Hospital, There he 


ork in this 
oval Was 


his medical studies and, 


University London. 
with Thonwes Lewis 


The tradit ional strueture 


became closely lated 
This was the turning point. 

of education in medicine had long been giving cause 
for and the appomntieent ofa 


mission under Lord Haldane 


education in London was the occasion for its 


concern, Roval Com 


to report on universil 
analysis Among the proposals made was that recom 
mending the creation of whole-time professorial posts 
But the First World War came 
delaved its implementation, and ‘hiott 

France by Sept mber 1914 Then fo lowed 
four vears of intensive work in which Elliott became 
the projection the battlefield of the medical 
knowledge and skills which Walter Fletcher, of the 
old Medical Research Committee, brilliantly 
mobilizing at As Elliott himself admitted. it 
was here that he cise overed his power for combining 


in clinical subjects. 
and 


was 


into 


hon 


science and adnmunistration 
The War ended: attention re 
Report and Elliott became, inevit 
first whole-time professors of medicine in London. 
It was expected that this would he rald a spate of 
researches in the clinical field comparable to those 
that distinguished his early days in phy logy 
That this did not happen was largely Ell 
He recognized that, if clinical re 
search level with the mental 
biological then his generation had to 
sacrifice their personal advancement to developing 
and the 
is the 


turned to the Haldane 
one oft the 


decision. 


BCLOLS 


was to draw expe! 


sclences, 


and organizing the new scientific medicine; 
Britain to-day 
present him his fellows. The 
advancement of knowledge was his criterion. From 
the earliest days he was associated with the Medical 
Research Committee, and he was the only man who 
has ever served three full terms as a scientific member 
of its successor, the Medical Research Council. As an 
indication of the respect in which his judgment was 
held, it may be mentioned that, voung as he was and 
not a member of the Committee, his advice was asked 
on the appointment of the first secretary, and it was 
he who suggested Walter Morley Fletcher. 

But in the that have appeared since 
Elliott’s death there has been one note common to 
all—respect for him as a man. Many men have been 
intelligent, upright and courageous, but in addition 
Elliott possessed an almost disconcerting ability to 
detect bias and an indifference to credit that, but for 
his tolerance, would have made him forbidding. It 
is no wonder that he remained the trusted counsellor 
of men with great responsibilities, or that, in need, 
his was the aid that was sought. 


state of medical progress in 


memorial to and 


notices 


HimMSworTH 


Rev. J. E. Hull 
Wirn the death of the Rev. J. E. Hull in October 
1960 at the advanced age of ninety-seven we have 
lost the last of the Rev. O. Pickard-Cambridge’s 
pupils in the study of spiders. 
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After leaving St. Bede's College, Hull took a degree 
im mathematics im the University of Durham before 
Bede’s as vice-principal in 1890. 
Later, work as a clergyman in various North 
umberiand parishes confined his natural history work 


returning to At. 


hus 


mainly to that county 

He shared with Dr. A. R. Jackson and W 
the chief eredit. for making known the spider fauna 
He deseri bed two British spick rs 


six of his proposed new genera 


Falconer 


t he Enyvland 
and 
survived. He also did extensive work on mites 
edited «a northern The Vas- 
His last paper was published when he was 
W. S. Bristowe 


of noi 
new to scrernce, 
have 
and 


ninety-two 


quarteriv ournal, 


Dr. M. F. E. Nicolai 


M. F. Nicorat, algologist and biophyst- 
director of the Hvydrobiological Institute at 
Hilversum. Holland, died suddenly at her home in 
Holland on March 13. There can be few people whose 


brought 


Dr 


cist, 


has sorrow to such a wide eirele 


of devoted friends. 

Dr. Nicolai was born at The 
1900 where she received her early 
1918 she entered the University of Leyden as a student 
years she studied 


Hague on June 27, 


oducation In 
and im the subse juent 
zoology, mineralogy, geology, 
Her doctor's degree was awarded im 
On Changes in Permeability in the 


biology 
botany, chemistry 
and plivsies 
1929 on a thosis 
Root Cells of Sinapis alba”. 
with Levden 1942 first as assistant, and later 
head assistant. to Prof. J. M. Janse and 
from 1931 onwards, to Prof. L. G. M. Bass Beocking 
During this her published work lay in the 
fields of physiology though one of 
her papers (on chlorophyll multifilrns, with Dr. C 
Weurman) already indicated her imterest in the 
application of physical principles and methods in 
biology. Her first serious work in the fields both ot 
algology and in biophysics came during this period 
when, in 1937, she visited the Eidgenossische Tech 
Hochschule, Zurich, to work under Prof 
Dr. A. Frey-Wyssling on the cell wall structure of 
Chaetomorpha, Wt that 
at this same time my own interests had turned toward 
the related genus Cladophora, causing us afterwards 
to work closely together many years, In 
1942 Dr. Nicolai transferred to the Fibre Research 
Institute. Delft, under Dr. J. R. H Nouhouys, 
and in 1946 becamo head of the Biological Department. 
Though, so far as I know, she never worked with him, 
she was deeply impressed by Prof. G. van Iterson, 
jun., and it was largely through his influence that in 
1947 she came to England first as my research assist - 
ant and then as lecturer at Leeds. This was the begin- 
ning of a fruitful collaboration on wall structure 
in the algae lasting almost ten years, opening up @ 
new field and laying down a foundation of work for 
many years still to come. It was during this period 
that she made her name as an Our 
collaboration terminated when her loyalty to her 
country led her in 1957 to accept the position of 
director of the newly founded Hydrobiological 
Institute in Holland, though she frequently returned 
Leods. 

Dr. Nicolai was a botanist of wide experience and 
a first-class investigator, and for this alone her death 
would be But was much else 
beside. Warm-hearted and and with 
friendliness overflowing to intuitive 


She remained associated 


until 
then, 


time 


ands ecology, 


nische 


was no mere comeidence 


for so 


Vern 


algologist. 


she 
generous 


‘Nick's’ 


a serious loss. 


all, 


mids 
J 

4 
©, 
2 
= 
‘A 
2 
pas 

| 


mnderstanding of, and sympathy with, the problems 


allowed her to speak ill o 


of her a ocpate 
Phough small stature he was alway 


Po many of her calm unruftled mar 
constant strenuth ami we are all 


having her Few 


KILOWTL 


Foreign Members 


ermbers 


Royal Society : 


Tue following have been elected foreign n 


of the il So t\ Prof. Olat Holtedah! professor 
f rit of geology in the University of Oslo and 
member of the Norwegian Academy of Science 

Oslo. distinguished for his outstanding contributions 
grea log particulars of Norway and the aretic 
r r Prof. Solomon Lefschetz Henrv B. Fine 
professor emeritus of mathematics Princeton 
University. Princeton, distinguished for his work in 
the fields of lvebraic geometry and topology : 


Elmer Verner MeCollun 
hiochemistry in Johns Hopkins University, Balt more 
distinguished for h ence of nutri 
ion: Acaden Aleksandr Nikolaevich 
yvanov, pre of the Academy of Scrences of the 
Moscow. distinguished for his contributions 
chemistry, particularly on organo-me talli 


professor emerittis ot 


services to the 
rian 
S.S.R 
to 


‘ ompounds 


Civil Engineering at University College, London 
Prof. A. H. Chilver 


Dre. A. H. Cuiiver. who has been appoint: d tothe 
Chadwick chair of civil engimeermg in University Col 
lege London, im succession to Emeritus Prof. H. J 
Collins. was born in 1926. He was edueated at South 


High School for Boys and at the Univer 
ity of Bristol. graduating in 1947 He was awarded 
Albert Fry Prize in 1947 After leaving Bristol. 
Dr. Chilver worked for a year with London Midland 


Region of British Railways steelwork 


itl 
end-on-Ses 


on structural 


lesiym He then returned to the Civil Engmeering 
Department, University of Bristol. in 1948, as a 
esearch tudent He was appornte 1 assistant 
ecturer in civil engineering in the University in 


left 
as a 


1950 and eventually lecturer in 1952 He 
1954 on his appointment 


nonstrator in the Engineering Depart 


ment, Carmbrid He vas promoted to a niversit\ 
lectureship in 1956 and was cleeted mto a fellowship 
it Corpus ¢ hristi College in January 1958 Dr 
Chilver's main fields of research are stru¢ tural 
tabilitv and related problems; stability of thin 


t stability of complete frames, 


al struct 


shel 


walled me 
buckling of 
eering structures 
His publications 
tural stability published in engimeering 
hook on theory of structures written 
in collaboration with R. J Ashby 


strength of materials written in collaboration 


truetural safety; loads on engin- 
and strength of structural materials 
consist of various papers on stru¢ 

ournals, an 


‘ len entaryv text 
another on 


with 


and 


Chair of Mechanics at Cambridge : 
Prof. D. C. Johnson 

PRoF D. C. Jonson, professor of mechanical 
engineering im the University of Leeds, 
to a chair of mechanics in the 
Prof. Johnson was born in 


has been 
University 


appointed 
1915. 


of Cambridge 
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erent! ean have been so Wwe 1] loved as Was 
Nick’ by people in so many walks of lite Wherever 


in Europe or fi rther afield, in shops or m 
Jie roo at loarnedct ocpet tt he war rrounded 


PRESTON 


a Minor 
1934 37 


chan il 


lucated at Mill Hill School a 
hing « College. Cambi ad 
He was placed in the fi 
Sciences Tripos in 1937, 
After | 
417 for 
returned to Can bridge im 


the Me 


rst class im 
gaming a 
aving Cambridge. Johnson 
Rolls-Rovee, Ltd., Derbys 
1947 as a | 


a University 


and heat engines 

worked during 1937 
H 
demonstrator and wes 

lecturer in 1948 He was : 
Faculty Board of Engimeermg in the University 
elected Trinity Hall in 1954 


nical 


niversits 


dl secretary to 


into a fellowship at 
1955 to take 
engineering at Leeds l 
field of research is vibrations, on which subject 
and contributed several papers 
His latest publication, Phe Mechanics of Vibration 

was written in collaboration with Prof. R. E. D 
Bishop and published by the Cambr dge Universit’ 


resigning im up the chair of mecha 
niversity Prof. Johnson 


he has lectured widely 


Press in 


Nature Conservancy Appointments 


Tue Nature Conservancy has appointed Prof 
J. B. Cragg as director from June I. 1961, of the 
Merlewood Research Station, Grange-over Sands 
and Dr. K. Mellanby as director from October 1, 1961, 
ot the new Monks Wood hexpe rimental Station, To 
he built on a recently acquired site neat Huntingdon 


Prof. J. B. Cragg 
five years 


his 


twenty 
addition to 


has had 


of university 


Pror. ¢ 
rience 
acace The duties he has st rved on a ot 
has visited Israel. West 
He was appoint cl react I 
Durhan Durham 
1950, during 


RAGG 
work In 


committees and 
Africa and the Antaretic 
im zoology im the 
in 1946 and then professor in 
ely on proble ms of 


oftic ial 


University of 
Coll yes 
which period he has written extensis 
conservation and ecology Prof. Cragg is president ot 
the British Ecological Society and chairman of the 
Agricultural Research Cour il Pest Infestation 
he search Board He has also plave dan active part 
in the affairs of the Institute of Biology as member 
ot Couneil, editor and vies president The 
research at Merlewood, which the Nature Conservancy, 
set up im 1952, the study of woodland 
ecology, with an emphasis on mutrie nt eveles. Moor 
House Field Station, on the Westmorland Pennines 
Alston. Cumberland, will also be directed by 


main 


econeerTns 


near 
Prof. Cragg 
Dr. K. Mellanby, C.B.E. 
Dr. MELLANBY is one of the few senior entomolo- 


gists with expr rience ii both me dit al and agri ultural 


His main interest has been 
of insects to temperature an< 
many 


entomology. coneerned 


with the 
humidity, 


react 
a subject on which he has written 
He has carried out much re search work im 
Britain and other countries 
tries In 1955. he became head of the 
of Entomology of Rothamsted Expe rimental Station. 


papers. 
(mainly tropical ecoun- 
Department 


* 
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He is president of the Association for the Study of 
Behaviour and vice-president of the Koyal 

Society The establishment of the 
Conservane) new rimental Station at 

Wood ioining the National Nature 

orve will provide Dr. Mellanbv with a challenge 
ind an opportunity for which his broad experience is 
When building is completed in 


three 


eric al 


especially relevant 
1962. the Station will house 
ts of 


rianagement ot 


teams studying the 
life, 
and 
Station 


toxie chemicals on wild ecological 


woodlands scientific 


conservation The will also 
for field studies of the diploma course on 
College, London, and for 
l The Station 


embryo in te mporarys 


problems of 
form 
ersity 
and relates 


conservation ot Unis 
other university activities 
is already functioning in 
premises, and it is hoped that it will be fully op 


by 1963 


Tative 


The James Craig Watson Medal : 
Prof. O. H. L. Heckmann 
THE Craig Watson Medal of the U.S 
National Academy ot Scrences has been awarded to 
Prof. Otto Hermann Leopold Heckmann in recogni 


James 


tion of his noteworthy contributions to astronomy. 
The Medal, established in 1874 by the bequest of Dr 
Watson to 
“worthy of special reward’, was presented to 
Academy 


recognize astronomical discoveries or 
work 
Dr. Heckmann at the annual meeting of the 
on April 24. As profe ssor of astronomy in the Univer 
sity of Hamburg and director of the Hamburg 
Observatory at Bergedorf, West Germany's leading 
Dr. Heckmann is widely known for his 
work in Under the direction of his 
predece ssor, R Schorr, the Hamburg Observatory 
1930 the enormous task of photo 


observatory, 
astrometrics. 


undertook about 
graphing and measuring the positions of the stars of 
the northern hemisphere. 
{@K2, was published in fifteen volumes. Dr 
initiated ab repetition ot it. 
operation of a group ot Canada, 
England, France, West Germany, the 
U.S.S.R.. and the U.S. Naval Observatory in Washing- 
ton, to joIn In &@ concerted effort to derive, by new 


known as the 
Heck 


enlisting the co- 


This work, 


observatories in 
Kast Germany, 


observations, the motions of stars. 
Completion of the new catalogue, AGAS, is expec ted 
in about three years. Dr. Heekmann ts internation- 
lly regarded as an expert in the field of relativity 
and eosmology. His work in this field includes not 
contributions to the theory of cosmology but 
the and 


experimental basis of cosmological theories 


pre ver 


only 


also critical sents of observational 


ASSCS 


The CIBA Fellowship Trust : Awards 


THe following were recently CIBA 
fellowships: Mr. R F. C. Claridge (University of 
Auckland and University of Cambridge), for post- 


awarded 


doct oral work at the University of Cologne (racdio- 
chemistrv); Dr. J. S. Littler (University of Oxford), 
for post-doctoral work at the Federal Technical 
Institute, Zurich chemistry); Mr. H. Stern (Univer- 
sitv of Oxford), for post-doctoral study at the 
University of Brussels (theoretical physics); Mr. 
F. L. B. Williams (McGill University and University 
of Oxford), for post-doctoral work at the University 
of Liége (solid-state physics) Fellowships previously 
awarded to the following were renewed for a further 
vear: Dr. V. P. Arya, at present working at the 
University of Stockholm (natural-products chemis- 
trv); Dr. W. D. Hamilton, at present working at the 
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De. KH. 
Grinter, at present working at the Federal Technical 
Institute, Zurich chemistry); Dr 
B. L. Mordike, working at 
of Géttingen 


University of Uppsala (nuclear physics 
physical organ 
at present the University 


al metallurgy 


Scientific Development and the Budget 


In his Budget speech on April 17, the Chancellor 
of the Exch quer Mr. Selwyn Llovad, « xpressed the 
view that produ Brita 


tivity in being held down 


by shortages of ciled labour and that he ts 
aatistied that siiles of 


tackling this probe m 


not 
invariably 
Phere 
There are 
features in the tax system which make for inadequate 


industry are 
with sufficient energy. 
are too few secrentists and technoloyists 

Some madustries 
competition and 
insufficiently aware of the need for technical improve 


rewards for initiative and enterprise 
are insufficiently accustomed to 
ment if they are to hold their own with their overseas 
competitors Labour relations, standards of manage 
ment and te chnique s of selling are sometimes be low 
what ts needed to-day. and certain industries are still, 
in his handicapped by 

which are completely out of date 


weleomed by Mr H Wilson, 


nmatched by action in scientifie 


View, restrictive practices 

These comments were 
who W ished to se th 
and also thie 


eclucation asires to encourage scjent ihe 


research in industry He attributed the loss of young 
America to the poor 

and 
iddle ranges of 


scientists and technologists to 
salaries 
wished 


and 


industries im 


prospects ot 
offered by 


Taxation 


promotion 


Britain, 


to see on the sepentists 


and executives reduced 


Is 


The over-riding priority 
and technology. lhe total 
research, Mr. Wilson re- 
marked, is £478 million a vear, of which £370 million 
comes from public funds, while 52 
national expenditure 
defences 


train more scientists and engineers and a new poliey 


expenditure on screntithe 
per cent of the 
on regearch and development 
goes on Calling for a crash programme to 
for deploying them. Mr. Wilson urged even more & 
new and determined drive to apply science in indus- 
try. He the National 
Research Development Corporation and an expansion 
by 20 per cent ol the 15,000 
employe a om Ciy il research and development. 

The President of the Board of Trade, Mr. KR 
Maudling. agreed that we need much more research 
British industry and 
rapidly expanding programme, as we now have, of 
scientific and technical education. 
still limit the 


wider use of 


suggested a 


scientists at present 


and development in also a 
Defence require 
transfer of scientists 
and technologists from defence research to civil 
research. Mr. H. Nicholls thought that the Chancel- 
lor’s surtax proposals would play some part in keep- 
ing in Britain the 2,000 scientists now leaving the 
country every vear to work in competitor countries ; 
the net loss, he pointed out, is about £1,000. Mr. D. 
however, complained that the Budget 
did nothing to assist scientific research. 


THeTITS, however, 


Ciinsberg, 


The Colonial Development Corporation 


IN a statement in the House of Commons on April 
27, the Secretary of State for the Colonies, Mr. Tain 
Macleod, said that to ease the financial position of 
the Colonial Development Corporation, the Govern- 
ment had decided to release the Corporation from 
the obligation to meet the liability of accumulated 
unpaid interest on long-term Exchequer advances, 
now amounting to about £11 million, when they 
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Corpora 


been unable y accept the recommendation part 


of the advances should be converted to an equity 


} 
youk 


holding m tiie 


have at ounted to a sul ‘ oO 


share Corporation as thi 


ay er which there would 
not be full Government or Parliamentary control 


Mr. Mix eod said that whil 


bring té projects l 


In reply to questions 
the Corporation could 
may have st ited in new! clem ent countries, 
hould be 


where the 


main ettort 


«jects in the Colonies 


A Radio Telescope for the Department of Scientific 
and Industrial Research 


telescope is to be 


\ FULLY steerable raclio built 
at a site near Crowthorne, Berkshire, by the Ministry 
of Works for the Radio Research Station ot the 
Department of Ser ntifie and Industrial Research. It 
is expecte dto be « omple ted and in operation towards 
the end of 1963 at an 
£250,000, ineluding buildings 


The instrument, which will have a parabolic 


estimated overall eost of 


equipment and 


aerial about 80 ft. in diameter. will have high accuracy 


and a faster tracking speed than the 250-ft raclio 


essential 


telescope at Jodrell requirement 


Bank, an 
lites and determining orbital 
will be used to 


for following Earth satel 
data. It 
distant 

frequencies In the 
applicati of the 
from the 


weak signals from 
ultra-high 


ASTPOTLOTIN an 


rece 
vehicles 
field of 
will be 


space transmitting at 
raclio 
of radio 


telescoy stridy 


Sun. including sudden increa in 


whic h ure 


TLOUNE 


radio emission related to disruption inh 
Also of the 
The will be 


estigations of the properties 
I 


short-wave interest is 


radio noise tron plan t 


xtending un 


le 
valuable in ¢ 
of the which ar 
important in both terrestrial and space communica 
This will 


nificance in the ct few 


upper and lower atmospheres 


tions feature assume even greater sig- 


when satellites for 


research 


years, 
ommunications, as well as for 
are likely to 
project, the 


Purposes, 
this 
Industrial 


considering 
and 
ised by the following sub 
Sir Bernard Lovell of Manchester). Prof. 
Martin Rvle (University of Cambridge) and Dr. J.S 
Hev (Roval Radar Establishment. Malvern 


use In 


Screntitie 


come mto 
Couneinl tor 
Research was ady tec 


University 
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Committee on Hydrological Research 
In reply to 3 
April 18 aski 
resea>re int 
ters ipplie In 
ry Secretary 
Scientihe 
a Cor 
he chairmanshi 


rriittes 


and 


conservation im the 


needs for further 
and to determine 


co-ordinate 


ur Counel 

stry ot i 
J. K. Wilson (Department 

land): J. E. Munro (Departmer 
tland): Mr R. Wood Forestry 
arch Station); Mr. C. H Spens (Ministry of Hous 
Local Government); Mr. A. ¢ Boulton 
Water Ministry of Housing and 
Local Government): Mr. P. J. Meede Meteorological 
Office): Dr. EF. B. Worthington (Nature 
Prof. M. V. Laurie (Department of Forestry. Univer 
of Oxford): Mr. P. O. Wolf (Department of Civil 
Engineering, Imperial College. University of London 
Mr. N.A.F. Pountree (Institution of Water Engimeers); 
Mr. M. Nixon (River Boards Association); Dr. B.C 
Allen (Water Research Association); Dr. S Buchan 
(Geological and Museum): Mr. F. H. Allen 
Hvdraulies Research Station): Dr. B. A. Southgate 
(Water Pollution Research Laboratory 


ricultrire 


and 


Surtace 


Ing 


survey, 


survey 


Malaria Eradication Campaign 


In replying on an adjournment debate on the 
United Kingdom's the 
eradication campaign on April 26, the Parliamentary 
Secretary to the Ministry of Health, Miss E. Pitt. 
said that the United Kingdom contributes already in 
four wavs: through the regular budget of the World 
Health through the United Nations 
International Children’s Emergeney Fund; through 
the United Nations Technical Assistance Fund; 
through the grants under the Colonial Development 
and Welfare Acts, the total under 
which for the purpose during the years 
was £760,000. In 1961 the 
Malaria Eradication Special Account was about one- 
third of all that expended by the World Health 
Organization on malaria eradication, and amounted 
to 5-7 million dollars. The regular budget contributé d 
714.000 and the extended programme ot 
technical 639.000 dollars. The 
Malaria Fund of the Pan-American H: alth Organiza 
tion contributed 3 million dollars and the United 
Nations International Children’s Emergenev Fund 
& million dollars, making a total of nearly 19 million 


contribution to malaria 


Organization ; 
and 


expenditure 
Twe lye 


eontribution from the 


dollars, 


assistance Special 


dollars 

The Malaria Eradication 
established in 1955 on the 
but at the 
oppose d to the financing ot such a scheme by soliciting 


eount War 


spe eial Ac 
initiative of 
start the 


about 


countries, major Powers were 
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of £250,000 fhe Government proposed to Blow 

+} ‘ ents in three vears trme in tt ch relevant te 

ht { reer iter United Kingdom; to 

“hh n transactions. the period over ‘dentify research; to allocate 

repayments to the Exchequer would be priorities 

conform generally to that of the capital repaymen lone and to ME the work as necessary Ki. 

hich the Corporatior ‘ a DE Pet ng from third The Committee has already held its first meeting and el 
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period, and tor this typ nv The membership of the Com ant 
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HOO 000 


budg 


P40 000 


cloll 


rarnization 
vy. since he could rely on 
ilar budget, and she also emphas 
substantial contribution from Britain on the 


side in researc] 


technical 
and training facilities. 


Public Health Nursing 

THe nursing profession throughout the 
faced with a st 
In the increased burden is 
bee ing placed on ts 8s iwulders by the growing corm- 
pl xitv of medical services, tre 


world is 


shortage of recruits to its ranks 


vere 


developed countries an 


atment and equipment ; 
the demand for nurses is rising at a time when the 
supply is falling off as a of the 
else where of better paid jobs In 
conditions. In the less-developed countries the 
demand for enormous; 


result availability 


easier working 
nurses is but the supply is 
restricted by unwillingness to allow women to becom«e 
by the status of nursing, 
absence of the 


nurses, low and, above all. 
bv the pay Chis 
crisis inthe nursing profession has led to a re appraisal 
of the functions of nurses and to various attempts to 
use auxiliarv workers for the less-essential tasks of 
thus freeing nurses for the more 
\ volume in the Public Health Papers by 
the World Health Organization contains a collection 


money to them 


nursing, essential. 


series of 


of papers by nursing and other experts from all parts 
oft the world, who discuss the 
ot public health nurses, the 


training and functions 
eurriculum and 
the changes that the new situation is bringing about 
and should bring about in it. the importance: 


work, 


basic 


oft team 
the value of knowledge of administration, the 
if the auxiliary worker, and the fresh approach 


No. 4 


Swiss trancs; 


now required of public health nurses 
f Public Health Nursing. 
Ss. 6d.; 1.75 dollars; by 
World Health 
1O61 There 
how countries 
U.S.S.R. 


Asp cts 
Pp. 
various authors. 
Organization; 
are 


Geneva 
H.M.S.0 
deseribing 
and the 
probl m of th 
\ tinal paper diseusses the diffieul 


London: 
eontributions 
Brazil, 


with the 


several 
Sue h as France 
have dealt 
auxiliary worker 


ties met by international nurses working in other 
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count! tandards 


and attitud 


Rural Research in C.S.I.R.O 


AMONG the man 


ue tor 
Agricul- 
rentinie 
Albert 


1} 


m the 
S« 
314 

hi cu 
reonstand 
vironment, 
stile 
research 
rved 


on t hie 


ne phot 
extend the 


of appl 


Bering Strait Dam 
. M. Bortsoy 
October 
90 kin 


has outlined a the 


Clazeta, of a 


tT in 
sue of Literaturnaya 


long dam across the Beriy Strait equipped 
cold Arctic Ocean 
Ocean at the soo km 

Borisov, 
Atlantie 


OQcoan and change 


with powerful 


»> the 


purips 
Pacitic 


purnping 
water int rate of 


in 24 


would 


hours, & project, according to 


increase the flow of warm Ocoan 
water into the Aretic 
of the Aretic 
D. A. Drogaitze, 


basis of 


the climate 
regions. This project 16 eriticized by 
(Priroda, 6, 35; 1960), 


cale 


who, on the 
that such a 
Atlantic Ocean 
the Barentz Sea. Such a 
displacement would certainly change the climate of 
Northern Europe and Western Siberia, but this change 


ilat 


project would displace the locus of 


evelones to the region of 


will produce colder winters and hotter surmmers and 
will lead to the displacement of the desert belt from the 
region of North Africa and Central Asia to the north 
of Europe At the time the northern Pacifie 
region will also undergo a climatic deterioration. 


Bare 


The Manchester Museum 

Ix the annual report of the Manchester Museum 
for 1959-60, special mention is naturally made of 
three additions to the exhibition space. The special 
Japanese gallery to house the Lloyd collections has 
been completed, a coin room has been prov ided, and 
certain re-allocations with the University have made 
possible botanical offices and laboratories and the 
re-organization of the great herbarium Two out 
standing purchases were made during the year —two 
Celtic gold bracelets dug up in 1829 at Malpas in 
Cheshire and an Tron Age gold 
Burnley in 1801. By the aid of various funds and a 
subscription list it possible to purchase these 
three objects. A bequest of great importance was the 
Leslie Armstrong collection excavated from Pin Hole 
Cave. Derbyshire. It comprises about 14,500 bones, 
bone flakes, antlers and teeth 


necklace found at 


Wis 


The report closes with 
an impressive list of publications by the staff. 


The Birmingham Museum of Science and Industry 


Crry has approved the 


rebuilding of the Museum of Seience and Industry 


2 

voluntary contributions from Crovernments, am it ; 
was not until [957 that the United States changed tts 
Aecount fhe British Government maintained th 
that such an eradication campaign should be nowadays com 
d through t} regular budget of th World to out praries, Those ¢ the Common wea 1 Scien i 
Health Organization (to which the United Kingdom Tndustrial R arch Organization of Au 
eontribut 7 per cent), anc at the General Assembly for value, and Rura 
of he Organization in New Delhi in February the Research in C.SA R.O 10 th LOW Ke] 
So Se United Kingdom supported a scheme which would agriculturalists well informed about the progres ot rs 
put anv shorta n voluntary contributions aygricultura: im) Australia rh 
On t bie bu The administrat anc December No. obtainable tro 
op tional cost more than dollars had tural Liaison Section of the Common 
ready fallen on the regular in 1961; and Industrial Research Organizat 
ee 1962. double this for 1963; and the whole 6 million experimental rk being carried ou was 
are lollars in 1964. an increase of more than 20 per cent on the rearing of catt in a Tropica Be 
in th 1962 badget of 23-6 million dollar Mhis and the characterist 
would iz olve further contributions from the Unit rela i Goth al 
Kingdom of ollars in 1962, 280.000 dollars in th ol of sheep; sheep Muoro 
1963 and ars in 1964. Under the schem reatment of weep; the use of ron 
wlonted. which gives credits to the member count! : microscope it i Seu i 1 by 
‘ 
earrving out ilaria eradication nal st 
hia ow ea ncomes, grows it : 
‘+h relatively large per capita incomes storage life 
Thee hare tl burden which in ®e past was born ia) 
ae b few volunteers but mainlv by the United States, 4 
hich contributed bout 90 per cent Miss Putt 
to plan 
4 
alt 
ae 
a 
if 
‘a 
| 
J 
= 


Shortage of fo and storage has 
rompted the Counel to rebuild on the present 
ite. Some of the very old buildings are structurally 
msound, and could be most uneconom cal to 


1 
iolishes 


I) be 


will ime orpor 


They wi det 


and replaced by a new building which 


maintain sn good repair 


inv suitable existing buildimgs The scheme for 
rebuilding includes a how Locomotive Hall, an 
administrative block and an Engineering Hall 


carried out in three phases ove! 
The total cost luding 


the region of £655,000 


The cheme will he 
sp riod of several years 
rofessional fees will be im 


Meteorites in the U.S.S.R. 
IN the 


curiously 


certain 
discovered on the 
estonia, 


eentury, 
shape d hollows were 
lana the le 


but it was only in 1927 that |. 


quartet ol the ust 


Sarema in 
\. Reinwald produced 
reported 


surtace of land of 


the correct interpretation of their origin 
by E. L. Krynoy Priroda. 7. 55; 1960) these 
hollows meteorite craters They were 


represent 
studied in great detail by Reinwald and after his 
death im 1945 by A. O. Aaloa, who carried 
systematic excavation of these craters and collected 


y 


out a 


a large amount of fragments and dust belongn 
ron meteorites The the reven 
craters of the Kaalijarvi region suger sts that. as im 
craters of Henbury in Australia, the 
situated within an elliptical 


disposition of 


the case of the 
Estonian craters are 
dispersion produced by a fall of 
from 


meteorite 

meteorites Which moved along @ line stretching 

south south-west to north north-east. 
Reports of two meteorite falls in the | 


area oft 


S.S.R. have 


been forthe oniing during the past your According 
to M. A. Kashkai ef al. (Priroda, 9, 109; 1960) an 
ron meteorite fell in Yardvmily region, S W ot 
Baku. Azerbaijan, at 5.9 a.m November 24, 1959 
This meteorite apparentiy broke fragments 


before five distinct falls were registered 
The collected fragments vary in weight 
to 127 kgm that frag 
mentation the meteorite was i from the S W 
to the N.F V. A. Yarmoluyvk reports (Priroda, 11 
1960) that a number of evewltnesses observed 
a flight of a bolid accompanied by a flash and sound 
effect at 17h. 30m, local time on 1959 
ar the settlement Nurki Dzhudzhur Range, fringing 


full a 
from 360 gm 
show before 


Caleulations 


ovine 
poo 


December 2 


Tie 

the Okhotsk Sea coast It presumed that there 
effects were caused by a meteorite fall, but no frag 
rents of su h have as vet heen found m this region 


Artificial Melting of the Arctic Ice 
navigation in the 


Iting 


\ CONSIDERABLE handicap to 


Aretic Ocean is pre sented by the cle lav of m 


of ice in bays and river estuaries &s compared 
with that in the open ocean As «le eeribed bv 
1. S. Peschansky Priroda, 7.49; 1960), a most 


eneeessful acceleration of the process of melting ot 


ce has heen «a hieved by dusting the surtace ot the 
coloured mat 
navigation lines. 
solar energy and the formation of 
month and a half before the norma! 


ice with various dar} rials along certam 


detinite allows a greater 


play of ‘radia 
tion’ channels a 
melting riod of the 


Flora of the Rugby District 


A Goop example of the way 
tion and the neighbouring 
together is prov ided by a public ation deseribing the 


an educational institu- 


community can work 
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flora of Rugby and its ems irons It has been prepared 
by a former scholar. D. EF. Allen, ith records su 
plied by bhovs of the school and members ot hres 


Flora, 

been added 
recent disco. 
\ First S ipplement 
D. E 


To the original which was first pul 
1957, 


details of 


lished in 
providing 
School Natural History Societ) 
to The Flora of the Rugby Distreet Pp. 4 Rv 
Allen. Rugby: George Over. Ltd ‘La 


has now ua suppl ner 


(Rugby 


The Royal Irish Academy 

Ar a meeting of the Royal Irish Academy im Dubl 
on March 16, Prof. John L } 
School of Theoretical Physics m the Dublin Institut: 
for Advanced Studies. was elected pre sident Prot 
J. Doyle, Prof J. J. Tiernev. Prof. B. O and 
Prof. F. E Hackett were re-el ected as 
secretary for polite literature and antiquities, s 
for Irish studies, and treasurer respective ly. On the 
retirernent of Dr. A. Farrington, who had 
secretary 1928, Mr. Liam de 
was electe d executive secretary The follow ing were 
elected honorary members Section of Serence, 
Harold Jeffrevs, Cambridge Edgar Lederer, 
Gif-sur-Yvette, and Lamoraal l Ibo de Sitter, Levden: 
in the Section of Polite Literature and Antiquities, 
Roman Jakobson, Harvard, and Jerzy Kurvytow1ez 
Cracow Mr. J. C. Beckett, Dr. J. G. Belton, Dr 
1. W. Harman. Mr. J. P. Haughton, Dr. N. A. Porter. 
Dr. Yasushi Takahashi and Mr. F.G. A. W inden 
elected members of the Academs 


Synge, director of thr 


Cui 
secretary. 


retary 


been 
assistant since 
in the 


sir 


were 


The Royal Institution 

Ar the annual meeting of the Royal Institution 
held on May 1. the following officers were eleeted for 
the vear 1961-62: President, Lord Brabazon of Tara: 
Treasurer. Mr. W. E. Schall; Secretary. Brigadier H. k 
Hopthrow ; Managers. Mr. F. G. Brown, Sir Harold 
Roxbee Cox. Mr. E. R. Davies. Prot Alexander 
Haddow. Mrs. H. Kk. Hawkes, Dr R. Holrovad, Miss 
kb Henrietta Jebens, Mr. L. B. W. Jolley. Prof. L. A 
Jordan. Sir Ben Loeckspeiser, Dame Kathleen Lons 
dale. Dr. H. Lowery. Mr. W R Wing 
Commander H. F. Tiarks and Prof. W. D. Wright 
Visitors, Mr. A. D. Baynes-Cope. Mr. A. D. R. Caroe 
Mr. Norman Clarke, Miss F. M Eastwood, Mr. A. H 
Ewen, Dr. D. H. Follett. Mr. G. J.Gollin, Mr. N. POW 
Moore. Dr. A. A. Moss, Mr. J D. Peattie, Mr. Frank 
Poperwell. Mr. F. Y. Poynton, Dr. H. R Rishwort! 
Miss D. Sidebottom and Mr. H. Stane sby 


Stevens. 


The Geological Society of London 


THe following were eles ted 


offices rs and eotmnet 
} Society of 


tine the 
ge neral meeting held at Burlington House, Pic cadills 
on April 26 President, Prof. S. E. Hollingwort) 
Yates Goldsimid professor of ge ology in the Universit, 
of London; Veer preside nia. Prof. T. Neville George. 
the University 
Sir William 


(; ological London at amnual 


professor ot geology in of Glasgow : 
Dr. D. R. Grantham: 
professor of geology in the University of Manchester. 
and lately director of H.M Geological 
Dr. C. J. Stubblefield, director of H.M 
Survey ; Necretaries, Mr. J. M Edmonds, 
Cieological Collections, University Museum, Oxford; 


Pugh, emeritus 


Survev: 


Geological 


eurator of 


Dr. P. A. Sabine, principal geologist, H.M. Geological 


Surveys Fore secre tary. Prof. O T. Jones, emeritus 


professor of geology in the University of Cambridge. 
Mr. P. Evans f 


Ordinariu members o 


7 reasurer, 


. 

a 

of 
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council. Prof. J. G. C. Anderson (Cardiff), Dr. H. W 
Ball (British Museum. Natural History), Prof. K. © 
Dunham (Durham). Dr. R. G. S. Hudson (Dublin 
Prof. B. C. King (Bedford Colleg: London). Dr. 
Dorothy Rayner (Leeds), Prof. RK. M 
Liverpool Prof. J. Sutton (Imperial College of 
and Tee Peof. P. 
Svivester-Bradley following were 
elected Mr. M. Black, 
cturer in g Mr. 
[. Cox. managing direetor, B. P. Exploration Co., 
Mr . Curry; Dr. K. A. Davies, deputy 
etor, Overseas Cr Survey; Dr. Vernon 
district geologist, H.M. Geological Survey 


Shiw ton 
hnology. London), 
(Leicester). The 
the 


University of 


members of Society: 


Cambridge 


vr ology 


wlogieal 


Wilson 


The Franco-British Pharmaceutical Commission 


Pharmaceutical ¢ 


1950 by the 
Brita Th and ot 
France to 
The 
the 
held by the Governments of 
Britam in 1948 at » hop 
in each country the fullest 

the intel 


fue Franco-British omumnission 


as appointed in January 
Pharmaceutical Society ot Great 
Ordre N mal des 
eration in the 

the Commission was inspired by 


Councils of 


Pharmaciens de 


field of pharmacy 


which th 


understanding of 
technical and educational 

the historv and ways of life of the 
should be promoted. In the spring of each 
nee 1951 a team of French lecturers has 


and 


screntinie. 


ited 
Visite 


British team has gone 
Visited 


TOWTLS 
to br 


Franc 


it Britain. and 
More re« ntly, British experts have 
1960 Lille; 1961 L 


pharmacy 


vons) to study aspects of 
there. Three British 


the practice ot 
\ rely work at the Univer 


done reses 


pharmacists have 
sitv of Paris. and one is going to Bordeaux during 
1961/62. Through the 
is able to obtain information on most pharmac 
and to facilitate the exchange of 
aterial, for example, specimens of drugs or medi- 
n interested parties in the two countries. 
well attended by both French 


two Societies, the Commission 
utical 
ibjeets screntifie 
cines, betwe 
Wee k end 
and British pharmacists from all parts of the two 
countries, have been held in the apring, alternately in 
France and Great Britain The ninth 
hich will be attended by about 100 French and 100 
British, is to be held during May 12-15, 
The seeretary of the fritish Seetion of 
vnmission is Sir Hugh Linstead Further in- 
obtained from the Pharma 
sritain, 17 Bloomsbury 


Congress, 


Jersey 


formation can be 


| Society of Great 


W.C.1 


‘ 
Square, London. 
Announcements 

Pror. JouN Stantey Grirrirs of the Department 
of Chemistry, University of Pennsylvania, 
been awarded the Faraday Societv’s Marlow Medal. 


has 


for his work on ions of the transition metals. 


Dr. Max F. Perurz, director of the Medical 
Research Council Unit for Molecular Biology, Cam 
bridge, delivered the 1961 Chaim Weizmann Memorial 
Lecture at the Weizmann Institute of Science, 
Rehovoth, on April 18, when he was made an Honor- 
arv Fellow of the Institute for ‘his major contribution 
to the science of X-ray Crystallography applied to 
racromolecules and for his distinguished part in the 


elucidation of the hamoglobin molecule”. 


Committee has 
head of the En- 


Trust 
Johnson as 


Tre Lawes Agricultural 


appointed Di 


NATURE 


rimental 
suecession to Dr K 
director oft the Monks 
of the Nature Con- 


Ly partinent 


tomology 
October 1, 


Station, from ! 
Mellar by. who will become 
Wood 


rit vntal Station 


Tue Right Hon. Lord Clitheroe has been appointed 
a vice-chairman of Tube In Ltd Sir 
Ben Lockspeiser, having reached retirement age, and 
Sir Francis de Guingand have resigned from the 
Board. Sir Francis is returning to the Union of 
South Africa, where he to be in charge 
of Tube Investments Africa 
Prof. J. M. Kay. professor of nuclear power at the 
Imperial College of Serence and Technology, Univer 
sitv of London. has been appointed to the Board of 
director of re 


strents, 


will contimue 


interests Th Sout he rn 


Tube Investments, Lid a8 earch 


and development from July J. 


Sciences of the U.S.S.R. has 
Russia relating to the 
Yoar (| 


This contains a number 


TH Academy ot 
issued two pul cations 
International Geophysical 
Bulletin No. 8 
of article s and reports o1 i Variety of subjeets such as 


sam. the ionospher laciologyv and oceano- 


Bibl yraph 
This comprises some SOU items 


geomiagn 


relating to 


in Russian 


m 1959 are ordered and classified 


according 10 ubyocts 

on Phyto- 
pharmacy and Phytiatry™’ Is being held at the State 
Agricultural Univers Ghent, on May 9. Further 
obtained from the State Agricul- 


third international 


information Cal be 


tural University. Coupurs 235 


Links, 2: 


National Physical Laboratory, Teddington, 
in organizing two open davs during May 
in’the programme are 
and Industrial Measurement 
Barrell; ‘“‘Research in the 
Dr. J. A. Pople. Further 


from the Durector, 


Teddington, Middl 


Tut 
Middl 
10-11 To be ineluded 
‘The N.P.L 
Standards”, by Dr. H 
Basic Physics Division’’, by 
information obtained 
National Physical Laboratory, 


two 


lectures 


can be 


Exploration is 
May 11-14 


Results in 


Society for Polar 
holding a Minster during 
The theme of the “New 
Polar Exploration”, and it will include a symposium 
Problems of Exploring Greenland 
can be obtained from the 
Polarforschung, E.V 


THe German 
meeting at 


meeting will be 


on “Serentific 
Further 
Deutsehe 
Mister, 


information 
‘Hschaft fiir 


West Germany. 


Cre se 


fue International Atomie Energy Ageney ts 
organizing an international conference on Nuclear 
Electronics’, to be held in Belgrade during May 15-20. 
An exhibition is being organized in Conjunction \ ith 
and will be open during May 13 21 
from the 


Vienna TIT, 


the conference, 
Further information 
Inte rnational Atomic 
Austria. 


obtained 
Agency, 


can be 
nergy 


A MEETING of the Biochemical Society is being held 
in Universitv College and Trinity College, Dublin, 
during May 25-26. A meeting of the Association of 
Clinical Biochemists will follow at University College 
and included in the programme is @ 
symposium on *‘Acid-base Bal ance Further inform 
obtained from Dr. W. J. Whelan, Lister 
Medicine, Chelsea Bridge 


on May 27, 


ation can be 
Institute of Pre 
Road. London. S.W.1 


ventive 


493 
4 
2 
‘ ? 
N 
Cultural Conver 
i} the 1.G.7. | 
publishe 
oti 
her 
! 
q 
q 
: 
4 
‘ 
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tenth annual report of the N tional Science 

| Foundation, covering the year ence d June 30, 
1960*, follows the f the previous two reports. 
Besides the nt and the chapter 


reviewing the unes for promot 


pattern 
Directors at 
Foundation s 
i ind 
near! half the report revit ws the 1 
 yoar Phe re 
appendixes listing the 
Board, the Founda 
mittees and advisory pane Is, the grants 
ind other fellow 
the financial report 

totalled 78 million dollars 


1 
brmetlv the programines 


abe 
progran 
ing basic research education in the sciences 
see p. 473 
the Foundation during 
of the report con 
members of the Nati 


ork ot 


maiming halt 


mal Scremce 
tion sstaflf, 
ship awards, p iblica 

(irants for irch 
ama the 
sul porte d threo igh 
Biological and Medical s« 
Physical and Engineering 
Sciences. which for the first time operated for the { ill 


con 


for basic research purposes, 


tion 
rest 
report sun 
Foundation’s Divisions ol 
ences, and of Mathematical, 


its Office 


the 


Sciences, of Social 


vear: and. through the Office of Special Internati nal 
Programmes, in the Antarctu Significant research 
al elopr ent im the ear which are noted are the 
total synthesis of chlorophyll the study of tactors 


of the first 


ind identification of 


regulating beha, in man. the discovery 
vntheti 


the acetylcholine re 


antigen, the ition 


ceptor in from the electri: 


ti io of the electric eel, the tudyv of gravity response 
dependent on hereditary factors ui the discover 
that sub-units of a gene are arranged lin arly within 
a ! Progress has been made in determining the 
mechanism of action of vitamin B,,. the feasibility 


behaviour in bilateral mono- 
mt rolled laborat« 
irchaological studv 
Arizona has discovered e idence of a 
peopl vithout pottery and probably with 
riculture livin ith 
infra-red 


ol tudy ing barvaining 


PHOS it Ul yrs conditions 


ha 


Oo eastern 


demonstrated, and an 


primutive 


out ac rin the midst of other tribes w 


anced culture \ 


ipplied to the measurement ot 


far more ad\ sensitive 


has 


osphe ric carbon 


analyser heen 


ice tech 


various tsotope 
niques are yielding important results in the study of 
undisturbed core of sediment from the ovean bottom 
and a photos leetme Unage imtensifier is ving signifi- 


cant help to astronomers 


Of the 1995 research grants made during the vear, 
801. totalling nearly 25 million dollars, were for bio 
lovical and medical sciences; 916, totalling 31-5 
million dollars, were for mathematical, physical and 
engineering sciences; 109, amounting to more than 


® million dollars. for social sciences, and 79, amounting 
to more than 3 dollars. for Antaretie research 

During the year, in its seven fellowship programmes, 
the Foundation made 4.010 awards totalling 13-5 
million dollars, of which 1.200 were pre-doctoral. 


1,190 co-operative graduate fellowships, 580 summer 


Smuillion 


fellowships for graduate teaching assistants, 180 post 
doctoral fellowships. 75 senior post -dox toral fellow 
ships. faculty fellowships for teachers, 
500 summer fellowships for secondary #8 hool 
The Foundation 


PRD if nee 
and 
teachers of science and mathematics 
Annu 


Report 


vear ed June 30, Pp. xiii + 310 Wast stor 
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WASHINGTON 


also supported 649 institute programmes luring the 


ites atte nded 


year. these. 412 vere stirrer it 
by 22.000 teachers ; 33 were academic-year Inst! 
tut for 1.500 teachers and 209 were in-service 


institutes, attended by some 9,000 vachers on @ 


ation 
foster 


part-time basis. Special projects in sere 


included programmes for secondary sehools to 


interest and understanding of, science, mathematics 


scence libraries grants 


ondary 


travelling 


for Visits ol outstandimya scpentists to 


schools. as well as special science demonstration 


lectures tor secondary schooks scrence elubs 
programme. Other programmes were conce rned with 
undergraduate science education and supplementary 
training for teachers of and the improvement 
of the content of courses. 

The Scientific Man-power Programme ot the 
Foundation makes available information on the 
resources of screntific technical per mnel mm the 


United States on the status 
of the 


the Foundation 


ompre hensive report 
and technical man-power 
< studies in this field and its proje ted 
plans for the future, w The 
Foundation’s responsibilitie s in the dissemination of 
xtended. and 


existing 


scientific register, 


is issued in January 1960 


scientific information have also been ¢ 
besides endeavouring to improve the 
information services, the Foundation, through its 
Ottice of Information, is 


Scientific promoting 


national research programme tor developing tech- 
for handling information \s 
fostering the co ordination of 


Federal Govern- 


part of This 


niques 
ettort it is 
effort in this tield, both 
ite and 


vigorously 
within the 
ment and arong pris professional organiza- 
tions. while on the international level the 
has co operated with the International Federation for 
and the Abstracting Board of the 
International Council of Serentific ind has, 
ith the Productivity Ageney, studied 


lranslations 


‘oundation 
Documentation 


LIOTLS 


means for establishing a Furopean 

Centre Projects in this field assisted during 1960 
nelude a large scale test programme at Western 
Reserve University for evaluating procedures dle- 


\ eloped for the automat i processing and searching of 
metallurgical literature; : 
tion of processing and searching chemical literature, 
on the chemical 
literature; and the investigation files of 
information with a multi-level structure self- 
organizing capability at the Electrade Corporation 
The Foundation, mostly through scientific societies, 
supports the translation, in whole or in part, of 45 
Russian periodic als. and. in November 1959, sponsored 
a conference of editors and officers of 25 professional 
institutions translating such 
the 


i prog on mechaniza- 


semantics of 
of large 
and 


including research 


societies and academic 


periodicals to discuss means for improving 
dissemination of translated periodicals among scient- 


United States \ series of national 


ists in the 
survevs on media of scientific communication was 
also launched, and some experiments with new 


publication techniques and methods were supported. 
The Foundation is now authorized to support inter 
national activities which may improve edueation in 
acience in the United States. 


fae 
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THE INTERNATIONAL ACADEMY OF ASTRONAUTICS 


FESHE International Academy of \stronautics, 
which now has a total te tabership of 76, coming 


from eightoen countries, was created by the Inter- 
national Astronanutical Federation at Stor kholmi in 
1960, for the purpose of promoting the 


\ugust 
advancement of astronautical sciences Phe Academy 
ia working under a grant from the Daniel and Florence 
Ciuggenheim Foundation, and the French Government 
has provided offices for the Secretariat of the \cademy 
in Paris 


The director of the academy is Dr. Th. von Karman 


United States) and the deputy directors are Prof. 
J. Péras, dean ot the Facultv of Sciences of the 
University of Paris, and Dr. F. J. Malina (United 


mer bership of the Academy 
leaders in space flight 
Prof. Niels 


riit mber ot 


initial 


The 
included 15 members, mostly 
und im sciences related to astronautics. 
fohr has been elected the first honorary 
the International Academy of Astronautics 
The Academy elected the 


members : 


has recently following 
new 
Basie Sciences Section 
of Géttingen: Prof. D 
Applied Mathematics, 
Prof. L. Biermann, director, 
for Astrophysics: Prof. S 
Boulder; Dr. 
Dis 


Laboratory, 


Prof. Bartels, University 

R. Bates, Department of 
Queen’s University, Belfast; 
Max Planck Institute 
Chapman, High Altitucl 
H. ried Atmosphere 
rial Astrophysics ision, United States Naval 
Research Washington; Prof. L. Gold 
Harvard College Observatory. Cambridge. 
Mass.; Dr. H. E. Newell, deputy director, Office of 
Flight Programs, National \eronauties and 
Ach United States Prof. F. L 
Whipple. Harvard College Obsery ibridge, 
Mas 

Enaineering Section Dr. A. 
Research Center, National Aeronautics 
and Space Administration (United States Prof. E 
Carafoli, director. Institute of Applied Mechanics, 
Bucharest; Prof. L. Propulsion 
Center, Princeton University; K. 
United States); Prof. A 
Prof 


Observatory, 


Space nistration 


atoryv, (an 
arin. 


ences 


co, director, Jet 
A. Khricke, Convair 
Ferri, 


4. R 


Astronautics Division 


Polytechnic Institute of Brooklyn; 


APPLIED BIOLOGY IN 


EVELOPMENTS in the courses leading to the 
1) Diploma in Technology in Applied Biology at 
fristol College of Technology and at 
Br inel Coll ge ot Pechnology. Acton, are ke scribed 
im the of the Institute of Biology (8. No. 1; 
Jan. 

The 


Biology at 


Science and 
Jour nal 
1961 

Diploma course in Applied 
October 1957 with 
\ previous survey 


in Technology 
began in 
based. 


sristol 
eleven students, all college 
had that opportunities for and 
zoologists were limited, but that were 
increasing Opportunities for trained biologists in the 
field of pharmacology and biochemis- 
try The cours¢ therefore, arranged as a sand- 
wich course for college-based students, designed to 
give a broad training in the early vears with oppor 


botanists 


there 


show 
very 


microbiology 


NATURE 


co Everett Research Labor 
Lighthill, durector, 


Farnborough; Prof 


witZ, cureetor, 
| nited States): Mr M ai 
Zoval Aircraft Estabiishment, 

M Roy, director, Office National d Etudes et de 
Recherches Acéronautiques (France); Dr S 
Seifert, Stanford University; Dr. Ik. Stuhlinger, 
director. Research Projects Division, National Aero- 
George C. Marshall 
Dr. Martin 


Kantre 
atory 


nautics and Space Admurustration, 
Flight Center (United 

Summerfield, Princeton University 
Life Sciences Section: Dr. R. Grandpierre, 
Center (France); 


Aviation Medicine 


Space States 
director 


Research Prot 


U.S. von Euler, Department of Physiology, Karolin 
ska Institutet: Dr. A. Gravbiel, director of res arch, 
U.S. Naval School of Aviation Medicine (United 


Lomonaco, director, Research 
Medicine (Italy Prof. R 
Margaria, former tor, Research for 
Aviation Medicine (Italy); Dr. H. J. Schaefer, Ke 
search Department, Naval 
Aviation Medicine; Prof. G. Schubert, Physiological 
Institute. University of Vienna; Colonel J. P. Stapp. 
Medical Center, Brooks A.F. Base United 
Roval Air 


’rot ‘J 
Aviation 


States 
Centre for 


clires (entre 


United States School of 


\erospace 


States): Air Commodore W. K. Stewart, 
Foree Institute of Aviation Medicine Farnboro igh 
Dr. P.M. Van Wulften Palthe, National \eromedical 
Centre (Netherlands); Sir Harold E. Whittingham, 
Chief Medical OMeer. British Overseas Airways 
Corporation 

The next meeting of the Academy will be held in 
October 1961. in Washington, in conjunction with the 
annual congress of the International Astronautical 
Federation. During the rmeetimg, the first Daniol 


lorence Guggenheim International Astronautics 


This intern 


and 
Award will be presented. 


given annually to 


tional prize ol 


£1,000 is to be an individual who 
has made outstanding contributions to astronautics 
preceding vears The Academy will 
following Committees: 
Inter 


rive 
also review the 
Publieations, Awards and Fellowships, Lunar 
LIL). and the Joint Comission 
the Institute of 


during the 
work of the 


national Laboratory 
of the Academy and 
Space Law on Pechnical 


International 


Aspects of Space Law 


TECHNICAL COLLEGES 


tunity for specialization in the final year. As approved 
the National Council for Technological 
the st ily ot botany. 


physiology and chemistry in 


eventually by 
Awards, the 
zoology. 
the first three ac 
by biochemistry with a choice of either plant patho 


course 
microbiology. 
wlemie periods in college, followed 
logy, plant physiology, pharmacology microbiology 
or entomology aw specialization in the final vear, 
as well as a pro ect OCCUPVINGE OTL ave rage one day per 
week General studies and tutorial work are an 
essential feature of the course 

The annual the 
between fifteen and twenty students. No student is 
admitted interview, and, felt 
that an number of suitable candidates 


present no attempt is made to fill the 


intake to course is limited to 


without where it is 
insufficient 
themselves, 


195 
ae 
x 
4 
: 
J 
a 
ja 
i 
; 


ither t Advanced Le 
ertificate of Education, or a good endorsed certificate 
it a lon 
Applications for admission to the course 
coming forward at ths filty to SIXtyv 
of these a high percentage is made up 
offered university 


ions required for 


oO el passes tl Cieneral 


biology. b lowst equal emphasis | 


onalit, 
rate of 

Veur 
students who have been 
places, but preferred a course leading to 
] iploma in Technology At 
students withdraw their applications on being offered 
although this happened 


im one Case dur ng 1960 I here has been some Wwaaetage 


have ab 


Lime, Sore 


the same 


only 


university places, 


g¢ from a variety of Causes. 
industry has | 
vears for whi h 


arisu 

Co-operation W ith 
and, during the three 
now been running, staff have been cordially received 
thirty-five firms 


on the course 
very close, 


course has 


een 
ne 
during their industrial vis 
offer industrial training at various levels and in vari- 
ous fields. and a number of other firms are anxious to 
Before a student 


its. Some 


co-operate as student numbers grow. 
is assigned to a particular firm, his or her interests are 
the head of department and the 
and the advice of various 


an approach is then n ade to the 


ussed with 
enior lecturer m biology 
lecturers sought; 
firm able to offer the most appropriate kind of tranrung 
and a suitable programme is drawn up. The student ts 
then called for interview by the selected firm and a 
final decision is made as to the general suitability of 
arrangements. A member of staff from the firm 18 
chosen to supervise the industrial training and to 
maintain contact with the College. 

A tutor visits the student on two or three occasions, 
and i id periods 


student 


wav through these industrial 


e brought together for a residential 


ol, along 
with Trou ther chnolog 
course to 

Col of gene! 
interest 
The brea 
proble 
siderable 


< of six months in academic work presents 
Difticulties 


close consultation 


of eontimuity ar to a 
overcome by 
the Colleg 


assignments 


extent 
nelustry 
with 


and Students leave 
college academ 
guided reading and the writing of essays 
that this does not create too much 


r at 


bn tTwe 
involving 
care 


Somme 
is taken to ensure 
of a burden by 
oft 


holding a staff meeting which the 


amount work to be given to students is finall 


determined Details of the 
to the industrial tutors so that they are 
by nt during 


piven 


wware 


of the work to be done a stud 


work 1s 


Litrier te this 


(iver 


trial period ; Im some Cases, 
allowed for in the general programme. 
a student is required to write an account 


and 
above this. 
of the industrial training and of its relevance to the 
particular industry in which he finds himself 
This co despite initial cdiffie 
proving to be of considerable value to students, 
there is 


ilties, 
and. 


irae, some 
while still room for experimentation, 
general pattern 1 All the mt fourt) 
vear students are assured of apport 


prese 


sound. 


on com 


pleting their course, and an mecreasing mun 
firms are willing and anxious to co-opera 

The for the Diploma in rechnology 
Applied Biology also began at the Brunel ¢ 
Technology in October 1957; and, although 
subjects studied differ detail 


Bristol, the general arrangement 


course 
‘ llege ‘ 
the 


those a 
the 


im trom 


follow 


pattern, 


TREE PLANTING IN THE NATIONAL PARKS 


PUBLICATION has recently been issued jomtly by 
the Standing Conunittee on National Parks of the 
the Pre 
and the Joint Action Group for thy 
of Dartmoor and Exmoor, entitled The Case for Con 
tral 1/ estat Land in National Parks*. 

The problem of land use in our heavily populated 
more and 
and even those who are 
what 


Covern- 


A 


(Councils 


ervation of Rural England and 
Protection 


Wales 
Ohne 
vearly more complex. 
short 
and 
run 
ate 


island becomes 
rh 


capable ot re-vinion 


public memory 
of determmmg is 
convince 
This is especially 
Apart 
ff the land-owning class of earlier 
infortunately that those in 

been uninterested in, even anti- 
undertaking 


cannot 
action 


ror 
LOTUS 


desirable 


mente of the appropl 


true of tree-plant in its various aspects. 


fraction « 


from a 
centuries it true 
control have alw: 

pathetic to, forestry 
home—so long as there existed readily available 
supplies of timber abroad 
two World Wars it 18 very doubtful if a State toreet 
service would ever have been set up in Creat Britain 


as coTnmenr¢ ial 
at 


for the lessons of 


with the task of creating new forests and conserving 


Since its establish: 


existing woodlands 


the Forestry Commission he 


I 1 Walk ma 
f Dartmoor and Exm 
National Parks, 4 H 


Wicles 
ana 
its work 


with its main task and its activities are 
over most ot Britau It has clashed here 
with various land users, but, on the whole. 
is appreciated. 

It would be wrong to imagine, however, 
Government has some overall plan for land 1 
that the various authorities who have an 
land use are centrally controlled. It is not even the 
ease that all the statutory authorities concerned in 
any wavy with comservation, tree plant ny 
afforestation and forestry are centrally controlled 
Besides tho in Britain, 
following public bodies are interested in trees m one 
wav or another—the local planning authorities 
under the Town and Country Planning Act 1947, 
the Nature Conservancy, and the National Parks 
Commission. In addition, there 1 the Timber 
Growers Association of private individuals engaged 
tree-planting enterprises. In 
ially when 


that the 
ise ane 


nterost 


in 


Lree 


the 


Forestry Commission, 


ot 
now 


the 


in commercial 
respects their interests clash, espe 
probl m of conservation of amenities arises. 
It not that the various 
interested in woodlands for various Teasons should 
should be in the 


woodland heritage 


is a good thing bodies 
quarrel among themselves ; they 
association, that th: 

ean be preserved and extended, wherever possible 
to fulfil to the advantage all the recognized 
functions of protection, amenity, recreation ani! 
Hitherto. the tendency been for 


closest BO 
best 


production. has 
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‘ 

t 

Sent in 1919, 
made good progress 

* Standing Committee on Nat nal Parks ar J nt Action Gr uP. = 

The Case for Contr f Afforestation of Open Land in National Parks, 
mpreaented by the Standing Committee on 5 { the ‘ 
Couneils for the ation of Rural Er the 
Joint Action Gr p for the Protection or - 
Pp 4. (London: Standing Committee or bart 
Place, S.W.1, 1961 
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Stato action to iiselil too 


Afforestat 


entirely cirec ted towards the es 


commercial 


has been almost 


aspect of tree-planting 


not 


of trees and 
demanca 


shment of short ra Crops 
anent woodlands adapted to 
for amenity, recreation and protection 
with tendency 


woodland 


satisly 


In harmony 


pern 


special tiscal 


privat Owners who ! 


ii forestry. 


Taxation, in relation io t 
n Britain, is not easy to understand, 
as the tree grower 1s also entitled to ce 


The 


Goverment 


rit 


be made for 


be ma mple 


ean 


f 


oft co forest 


yeonterpt instead of on the 
dithcult to seyregat 


woodland 


it extren 
from 
relaticnh 
which fulti 


1 
State should 


ideal woodland 1s 
functions of protection, amicnity and produ 


many landowners cou teach the 
ssion a lesson to that el 

Ores ions allowed O AVE 


relatively recent development 
Co 
up and have hbeeome especially 


n England and Wales Phe task 


net thems Ives would 


Lore ial afforestation enter 


it would not be economic 


fiscal CONCESSLONS aT present 


How 
entually, thi in the « 
oodland, remiaime 


SLICCORS | afforestation rprise 


pormimanent 


vreater part ot the Forestry ( 


they are, taking tho long view, 
It they 
he State 


The 


pay the entrepreneurs It 1s solely because of 


assistance an taxation reliels 
ot subsiclies tre 


posit mam sim re 


reijot to woodland own 


ation 


PARENTS’ VIEWS 


URING the past three years 
Keonomie Planning has been 
inquiry to determine how 
meeting the needs of 


he life of the 


Of the social 
individu: 


tion, and, as a 


services none 


il and the than edu 


vas to pr » consumers View ot 


he broadsheet’s approa to the 
hea 


ial 


services, 
aducation ryice mist mecessa 
Parents’ 
need 
or they mav m 

to do Nevertheless, it 1s 

edueation that the parent shot come more closely 
inderstanding 


is, therefore. 


wishes ci 


Parents 


invols ed in the child ~ schooling 


of parents’ and opiniotr 


experience 


NATURE 


certamly requires to be reconsidered; but whet] 


give the Standing Committee 


it Is desirable to 


National Parks over-ri ling control on atforesti 


a wav as to conflict with the duties o 


Cominission, OF other way, |! 


lho case for establishing such a com rol is put 
distributed by the Standing 
on National Parks of the Council for the 
~ Rural England and Wales and the Joint Action 
and Exmoor 


Preservation 


(.roup tor the Protection ot Darimioor 


h alarm the incursion Of Conmiunert ial 
and Exmoor Nationa! 


The solution 


tion into the Dartmoor 
Thev have a case 


ting such encroachment 


Parks in particular 
dloes not he, 
the State assistance on 
is devoted to the 


amonities 


Creator 
I 
» time being productive 
the these 


squandering of an 


type 
Par! 
There 
voodland 
heritage of RO lar as th 


ion oft 
hould 
unforiu 
had 


ich the umportant » anil 


thods adopted are pPLOP It in 


i 


nate that intil recently State forest 
«i bordinated too 1 
the ely corm 


has 


ommission m a@ weak position 


amenity at woodlands to 


of producing 


t miber, because it 
the Forestry ¢ 


merenal 
the best use of tree 


+] 

por \ ! 


Britaim as a 


an afforestation kiruct 
weleomed, and which m ght bene 


greatly 
om what is in effect the local expendi ive of taxation 
indirectly through the of 
! 


ether thi ally a healthy 


enterprise 
ment trom forestry 


ter. ‘The 


pomt ol iw ot 
} 


product fiyure 


ON EDUCATION 


essential when considerimg the present 
of the education service 
The maim Wis carried out among farnulies 
ving in the London area It had been 
ided that the inquiry must be concentrated in one 
ind that the locality chosen should be a large 


(,roater 


“a since this is the type of community in 
should 


population 


also be 
and to 


Variety ol 


people live I 
‘contain diverse 
ul authorit 
of the 


with 
social services 
| these requirements To 
the findings for London 

t of Britain, a second 

ried out in Northampton, a 
e different This second 
» London findings can be con 
\ total of 734 families was 
in the main inquiry. Since the 


SIZ 


iro not primarily concerned 
«“dship, orimportant only to limited se ‘tions of 
the population, it h id been decided to study samples 


of all families with children under the age of 16 


ar 
N 47 
ants inaid. takes with ome hand hey 
gives with tlh t is not very cleat attore 
forests, and a caso ng 
the profits of the ibe 
mumercial f aunt 
the 
und 
ail 
mi to a striking 
nm forestrv circles. 
rises been se 
which they have be finan- planting associat 
lishment of health 
= to be seen L KO Thi 
mn a book is a 
hig thé 
very cdifferent skiil tro f creatine and con 
M. 1. 4 
planting and of ta\ = 
= 
4 
reving t ar 
sl services are 
published later, Political and Econorue Planning has 
produced a broadsheet recording the indlings h wough 
the obiect includ 
inquiry on the ed sir includ 
af the survey. iffer 
make sure, however, 
were not untvpieal ot 
strualier imqurvy Was ¢ 
aa provincial town of qu ‘ 
inquiry confirms that t 
sidered. representative 
See * Planning, Vol. 27, No. 448 (January 23, 1961 Parents’ Views 4 
q 
3 
ih 
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It is ident from the answers received during the 

irvey that there ts 
education and appreciation of its possibilities 
showed with the kind of 
trended by their children. and they had often decided 
that there Was some partici lar form of higher educa 
training thar they like their 
children \ high proportion of those with 
older children that they wanted them 
at school after they were fifteen Although interest 
the top of the ional scale, it 
strony among the 
that the attitude 
at all society is becoming more positive 
\ higher of stnaller 


families has lessened the necessity 


interest im 
The 


school 


mow ¢ onsiderable 


eoncern 


mothers 


thon or specifi would 


to have 


tO stay 


said 


Vas preatest at 


operative groups It 


towards education 


also 
appear 


vas 
vould 
levels of 
standard living together with 
for working-class 
parents to turn the child into a wage-earner as soon as 
possible Instead there i a 


educational qualifications may be a valuable invest 


wider realization that 
ment and that very wide opportunities may be open 
to the talented child The old grudging attitude 
towards the school as a place in which children were 
detained when they might usefully have been out at 
vork appears to be dying 

Although the 
eclucation serv ice 
substantial section of unsatisfied demand for particu 
There was no intention duririg the inquiry 


the 
Ina 


towards 


there 


prevailmg attitude 


isnot an unfavourable one 
lar schools 
to set up arbitrary standards in the field of education 
whether or not these were reached in the 
families in the sample. Nevertheless. it was a general 
principle in the Education Act that parents should 
be able to get the kinds of schools and education for 
their children that they think the children 
\ltogether 17 per cent of the mothers in the inquiry 
mid that they had failed to pet particular types of 
chool that they had SIX cent 
thinking of nursery schools and 7 per cent of secondary 
and technical There 
whether or there is a 


as distimet from a demand 


und to test 


need 


wanted per were 


chools mainly cranunar 

real need for these services 
for the need for expansion and improvement 
n these two fis lds has alre acdly been accepts al by the 
community and incorporated in the Education Act 
ot 1044 While the ot present day 
lemand are small in comparison with the total sample 
when compared with the pro 


iff ring Views on not 


them 


proportions 
thev are considerable 
portions ho had used the t\ pes of s« hool im question. 
Five the had nursery 


chools, tmmar schools and 6 per 


per eent of farnilies used 


4 per cent of een 
‘ al hools 


he 


and also, m 


technical schools 


private 


dl 


the tse of 


demand for 


schools, 


May 6. 1961 


dissatisfaction 
their 


ot 
modern schools 
comunents that they 
modern school as offering inferior academic education 


appears to be the result parents 


secondar Some of 


the 


with 
secondar 


revard 
and as not prov iding a specific enough training for a 
If the objects ot the 1944 Education 


particular job 
realized and secondary modera schools 


Act are fully 
come to be 
facilities and staffing with grammar schools. it seems 
possible that the demand for grammar schools may 
decrease Similarly. if modern schools 
play their part in the provision of technical education 
then parents are less likely to feel that their children 
are mussiny opportunities tor occupational training 
The present situation, in which certain 
schools are obviously considered superior to others. is 
harmful to the 


recognized as enjoving the equality of 


secondary 


st condar\, 
socially undesirable and snecessful 
as well as the unsuccessful children 

It is important, however. that parents should be 
able to arrange for a grammar school place for those 
children who should benefit from it. One feature that 
the Political and Economie Planning 


at the 


from 
that 


education service 

advantageously by the 
The managerial and protes 


survey is present 


being used most families at 
top of the social seale. 
sional group and the supervisory and technical group 
successful than others in obtaming 


It is 


hay e ber rh 


yranimar school places for their children the 
managerial and and professional group that shows 
the st rongest awareness of education 

The desire for further information is strong among 
the and the disparate lise 
of the service cannot be entirely accounted for by less 
interest in education these When 
parents at the bottom of the occ upational seal ile 
a grammar school place for their children they 
are. nevertheless, likely It seers 
that there are a number of parents failing to get the 
eclucation thes would like for their childre Th because 
the education itself is bevond their own experience 

‘I he demands “ hu h parents make on the eclucation 
their children may 
because inadequately 
informed. one hand, 
their own prestige 
children’s achievements or. on the other hand 
the ‘ nds and 


ort her LrOUps, howe, er 


"none YTOUDS 


‘wo 


pret 


to obtam it 


service on behalf of Somme s 


be unreasonable or they ar 
On 


social 


identify 
their 
they 


ans of 


pare mts 


too closely with 


he too littl aware of rie 


It appears, for example. that the mothers 


eclucation 
questioned in the survey were concerned predomin 
anthy with the jobs their children would get and not 
with the enrichment of their personality Neverthe 
less, it is important that parents should feel reason 


ably satisfied with their children’s education 


TERRESTRIAL SPECTROSCOPY 
By Fror.C. L. PEKERIS, Z. ALTERMAN and H. JAROSCH 


Departrrent of Applied Mathematics, The Weizmann Institute, Rehovot, Israel 


SHE discovery of the Zeeman effect in 1896 came 
at a time when the basic concepts needed for its 


had by Lorentz’. 


‘| 
nfterpretation 


\lready in his first paper’, Zeeman reported a verifica 
tion of the polarization of the lines. an effeet which 


been worked out 


look for He 
Lorentz theory . ot the 


Lorentz had advised him to gives a 


derivation, on the basis of the 


formula for the splitting of the original frequeney 
cs, by a magnetic field H: 

eH 

relation had been derived independently by 
Larmor proved’ that the effect of a mag- 


This 


Larmor. 


P 
198 4 
vO 90 ; 
} 15 
ee 
i 
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netic field on the orbit of a charged particle is analoy 
rotation on the frequency of a 


While the Zeeman effect prov idles 
part ot 


ous to the effect of 
mechanical system 

ample verification of the electromagnet i 
Larmor s analogy. an 
ot the 
\ striking case of the 
ota purely mechanical system by rotation presented 
Great Chilean 
Phis 
the 


experimental demonstration 


been Wanting 


has 
splitting of the natural frequency 


mechanical counterpart 


when the records of the 
22. 1960. 


itself recently 


earthquake of May were analysed 

oscillations ot 
vravest 2 (53°74 
appeared as do iblets in the spectra 


records! ana the 


earthquake ex ited the natural 
The 
3 (35-5 mun 
ot both the gravimetru 
records 
The free of the Earth are 
vravitational and elasti laking the distribu 
and of the elastic constants A(r) 


modes min und 


strain-meter 
oscillation voverned by 
forces 
tion of density e(7 
and u(r), as inferred primarily from seismuc as well as 
trom other geophysical data. we have determined the 
terrestrial spectrum for several proposed models of 
the Earth*-* The periods deduced from spectral 
analysis of the straim-meter records (52 lines) agree d 
with the gravimetric values (49 lines) to within 1 
and this was also the measure of agreement 
the 


per cent; 
with the theoretical spectrum?’ tor 
model of the Earth, and to a lesser extent with the 
spectrum for the Bullen B model. Free modes rang 
ng from spherical harmoni order 7 2upton 38 


and up to # 41 


lutenberg 


were identified seismically. gray i 
metrically. 

We have investigated the effect ot 
the spectrum of the Earth by carrying out a first 
order perturbation calculation the parameter 
x @/s,. Where @ denotes the angular rotation of 
Earth In the rotation, the 
ponents of displacement and w, in a spherical 
§.0o) are given by 


rotation on 


thie absence of com 
<vsetem of co-ordinates (r. 
a 
an 
o 
V fr) 


P™(cost) exp (3) 
saint | 


where a factor exp ‘ot has been omitted. The charac 
teristic frequencies o,(”) are degenerate, and do not 
depend on the azimuthal number m. The introdue- 
tion of a slow rotation w(..6,) removes the degener- 


ev. each line o,(n) being split into (2” + 1) lines 


given by 
(4 


\ ith 


in the case of spheroidal oscillations, and 


in the ease of torsional oscillations. 

Table 1 gives the periods in the multiplets for the 
oscillations of spherical harmonic order 7 2 and 
% of the Bullen B model. These are based on the 
prey iously determined values’ of o)(”), and on equa 
tions (4) and (5). Also shown are theoretical intens! 
ties of the gravimetric and strain-meter lines for an 
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Angeles (0 Phese 
an explosive 


observing station at Los 
were determined on the assumption of 
compressional point-source at the earthquake foeu 
in Chile (0, 128 

As for the periods, the feature of 
observed imterval between the doublets, rather than 
since the latter depends on the 


We the 


interest the 


the central frequency, 


Earth model 


particular assumed note 


tollowing 

(1) Gravimetre In the 2. the central 
0 should be very and 
The theoretical mterval be 
lines is 1-6 muin., as 
interval of 2-2 
? lines are theoretically half as 
the observed lines may 
represent the unresolved pairs ™ l The 
average periods of the pas, weighted according to 
54-77 min. and 52-67 muin.. 
min.. which is close to the 


case 


line weak. was actually 


not observed tween the 
strongest m and 


the Since 


ayainst observed mun 
however, the mm 
strong as the m + | limes. 


and 


their amplitudes, are 


giving an interval of 2-1 
observed interval of 2-2 mun. 

In the case » %. the strongest lines should be the 
2 which are very close to the observed 
two lines. The m 0 line should be half as strony. 


and should have been observed if the noise level were 


peer + 


low enough and the resolution ade quate. 
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, Spectral intensity of Chilean earthquake observed at Isabella 
by Benioff, Press and Smith (ref. 5) 


In addition to the doublets in the fundamental 


, 2 and n 3 modes, the first overtone of the 
” 3 mode was also reported! as a gravitational 
doublet 17-88 mun and 17-68 min. Theoretic- 


ally, the relative amplitudes within a multiplet for 
the overtones should be the same as for the fundam - 


ental, as given in Table 1. The strongest lines in 
ll the overtones of n 3 should therefore be again 
the pair om 2. The period-interval for the pair 


omes out O19 muin., in agreement with the observed 


of O ? 


2) Seism lwo doublets were reported by 
Benioff, Pre and Smith® from a Fourier analysis 
of the strain seismogram at Isabella, California. In 
Fig. | reproduced their spectral intensity curve in 
the vieinity of the » 2 pair of 54°7 min. and 
In the wrath are shown, by 


irrows, the theoretical separations and amplitudes of 
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the tive lines making up the » 2 quintet, in accord 


ance with the results given in Table | Phe central! 
m 0 line should be extremely weak, and is indeed 
below the background noise. The m 
far from the observed int STASI level 
hand, the m 2 Ime is) d-finitely 


2 line is not 
On the other 
above the 
observed intensity in its vicinity. One would expect 
a rise im mtensitv immediately to the left of this 
line, which is outside the limit of the figure 


In Fig. 2 are shown the observed spectral curve fo 


) 3. and the theoretical positions and amplitudes 
ot the ” 3 soptet The cent ral m a) line Is 
defined, and its theoretical intensity is close to the 


ot ery ed \ alue. The ] anc 3 pairs are close 


to the general noise-level in their respective neigh 


bourhoods. 

It is seen that. in general, the doublets observed 
are those lines of the m iltiplet which are strongest 
theoretically, and that the missing lines would not 
he expected to st rnc out above the observed not 
level, 

This investigation was supported by the Office o 
Naval Research and Project VELA-UNIFORM of the 
Advanced Research Projects Ageney. 
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}* ILLOWING the observations on the localization 
of the tetracyclines in bone by Milch, Rall and 
Lobie', other workers have used the tetra velines as 
bone markers and have also studied under ultra-violet 
lig ht the fluore conce produc ed by these compo inds 


pathol oie i! lesions including 
imours anc othe rneoplasms. Some recent investiga 


tions on this subjeet are described in this conumunica 


ion amd will be published in detail elsewhere 

The source of ultra-violet light wa a Wood's 
mereury vapour lamp as used in the diagnosis of 
ringworm Photographs were made on high speed 
Kktachrome film using a Wravyflex camera. with a 
Wratten 2EF filter, with the object at about 30 em 
dustant from both the light source and the camera 
were usually about 4 min \ Leitz 
Philips 150-watt 


mereury vapour lamp was used for the histological 


posure 


fhorescence tr leroscope vith 


\ group of 
to fracture of the left tibia with the intact fibula 
Animals were 


te, seven weeks old, was subjected 


acting as ai 


splint during repair 


killed at intervals of 3 days. 24 hr. before death the 
toneally with chlortetracycline 


were injected intraperi 
Yellow orange fluorescence could be detected in the 


When 


voung rats with deep vellow-orange fluorescent bone 


fracture callus from the ninth day onwards 


due to previous administration of chlortetracyeline 
were subjected to fracture of the tibia and no more 
chlortetracyeline administered the resulting callus. 
in contrast to the fracture fragments, showed no 
fluorescence. ko lowing the Injection oft chlortet ra 
eyveline into older rats with osteomyelitis of the femur 
the new bone fluoresced yellow while the older normal 
bone showed only blue autofluorescence. Normal 
bone laid down in drill holes made in the femur a 
year previously did not fluoresce 

Sarcomata produced 8 months after implantation 
of methvicholanthrene ervstals into drill holes 
made mh the femur ot rats showed no fluorescence, 
but roughened areas of new bone adjacent to the 
original drill holes fluoresced bright yellow. Osteo 
sarcommata showed vellow fluorescence, but thie 
bones of these animals showed only normal blue auteo- 


| 
| 
|. 
7 
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trad 
id 
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fluorescence. Sarcomata produced by the sub-cutane 
ous implantation of plastic disks 2 em. in diameter 
did not fluoresce. 

Normal rats about 19 days pregnant were myect dl 
intramuscularly with chlortetracyeline and killed 
24 hr. later. Gross examination of the 
showed marked yellow fluorescence in both 
brane bone’ and ‘cartilage bone’ demonstrating cross 
my of the placental barrier by the drug Young 
female rats dosed heavily with chlortetracy 
prior to mating and the bones of which fl 
bricht orange-vellow under ultra-violet light produced 
fetuses the bones of which showed no fluorescence 

A normal dog. eight weeks old, was dosed regul rly 
with mum. chlortetracycline on six days a wee k 
for a month Following eruption of the permanent 
teeth these appeared pale vellow in daylight as 
compared with the teeth of normal litter mates, 
and there was intense vellow fluorescence under 


iorescence was much brighter than the orang 
ultra-violet light On histological examunation fluorescence which has been observed fracture 
both dentine and enamel were found to fluoresce callus of dogs following administration of tetra 
Four narrow bands of non-fluorescent dentine oc evelines Areas of non-osteogenie tumour tissu 
in the wide band of thiaorescent dentine and probably which were of a rubber-like consistency, didl net 
correspond to th Sundays when no chlortetracyclin fluoresce Normal bone adjacent to the tumo 
was administered (Fig. 1 showed only blue autofluorescence Brilliant vello 
iorescemee als eceurred in the osteogenic areas of 

} right axillary lvimph noc 

mall and previously unsuspected 
y bone in the left tibia Thi 

It to deteet in daylight but 

the narrow band of vellow 
striking [wo small metastase 
by radiography, did mot 


mucroscopical eXamination were 


found to consist solely of sarcoma cells with no 


i The only normal soft Lisstie’s 


showing appre ie fluopescence were the testick 


which We i vellow fluorescence tingecdl with 
eosarcora of the proxin il 

sly with tetraeyeline 

and four days later 


ly motice it large new areas of 


bon: 
attached to the also occurred in smaller 
osteogenic areas In the tumour tissue Other tissue 
showed mo sitniar thiorescence and no metastasr 
Chliortetracyeline was administered to a were discovered in this dog 
old Great Dane with a condition indisting ishable Fluorescen of tetracvelines in new bone as 
from osteogenesis imperfecta Examination of the Opposed to nor ial soft tissues in dogs persists for 
bones at leath three day later showed the vers thin 
cortices to fluoresce in a similar manner and intensity 
to that seen im voung logs with normal thickness of 
cortex The epiphyseal line showed normal blue 
autofluorescence 
\ Great Dane weighing 60 kgm. and with spon 
taneous osteosareomata of the distal radius and ulna 
in both fore limbs had previously had these limbs 
rfused with nitrogen mustard, usu an extra 
rporeal eirenulation® An imerease in size of the 
tumour in the right radius was noted 5 months 
later and the animal was killed About hr 
prior to killing 1 gm. of chlortetraeveline hydro 
chloride was given intravenously and | gm. orally 
but an unknown quantity of the oral dose was later 
lost by vomuting On post-mortem examination 
brilliant vellow fluorescence was seen under ultra 
violet light in the area of new bone in the tumours 
of the fore limbs both in the medullarv cavity and 
as extensions from the periosteum (Fig. 2 This 


: 
al 
4 
tip pees Fig. 2. Longitudinal section of the right distal radius of a Great Ok 
{1 ne in the osteos ma 
Dane showing fluorescent areas vew bone i 
ees Phe adjacent normal bone showed no yellow fluorescence but i 4 
% n the photograph beca f its normal blue 
; 
4 
: 
oy en 
he 


ped 


Older normal bone shows only 

It would therefore 
possible tetracyeline labelled with todine-131 
to the Dane with 
osteosarcomata confirmation of a metastasis 
in the axillary lymph node would have be 


long periods of tin 
blue autofluorescence 
that if 


administered 


Boeri 


been (sreat 
n obtained 
The seintillation counter would also have discovered 
the ot in the tibia but 
the small mon-osteogenic areas in the lungs 


new focus mot 


Further work is planned to dey elop the therapeut ic 
possibilities of radioactive or other destructive agents 


attached to the tetraeveline molecule 
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venerously 
from the 
Lederle 


chlortetracyveline 


were 
Haddow 


Institute 


Kats bearing osteosarcoma 
by Prot Alexander 
Beatty Cancer Research 
Laboratories. Ltd... the 
Aureomvein’) and tetraeyveline (“Achromvecin and 

I am particularly grateful to Dr. Ruth Porter for 
arranging this and for her help in this investigation 
Mr. A. R the diagnosis 


of the tumours. 


Chester 


Jennings kindly contirmed 


Milet 


EFFECTS OF OLIGOMYCIN ON RESPIRATION AND SWELLING 
ISOLATED LIVER MITOCHONDRIA 


By Dr. J. B. CHAPPELL* and Da G. D. GREVILLE? 


Department of Biochemistry, University of Cambridge 


| NTACT liver toitochondria oxidize substrate rapidly 
miy when in the presence of adenosine diphos- 
phate (ADP of an 

2 dinitrophenol (DONP 
oxidations of pyridine nucleotide-linked substrates in 
presence of the former and the 
the latter, Lardy and 
cluded that this antibioti 

sVetem responsible for respiratory chain phosphory la- 
This by the that it 
inhibits mitochondrial DNP-stimu 

lated adenosine triphosphatase and 

t he triphosphate 


or uncoupling agent such 


ats 


Since oligomvein inhibits 


inhibition is reversed 


by his colleagues! have con 


interferes with the OnZzViIne 
tinding 


tion is strengthened 


adenosine in 


organ both 
of 


enZVInes 


phosphate exchange. 
which are thought to 

of the 
of the 
it also prevents the loss of oxvgen 
IS from labelled 
These 
that 

ot 
which 


oly ‘ 
phosphorylation 
chain 


sVatemn respiratory 


inerganic pho 
phate further observations 
olizomyvcin acts 


the 


indicate 
that 


on 
part phosphorylation 


is mvolved in the 


uptake of morgan phosphate 
Olizomyecin has also been found 
to prevent the 
nuitochondria induced by inorganic 
phosphate, and DNP reversed this 
ettect This seemed to be 
formity with the 
this 


Theasure 


swelling of rat-livet 


in con 
that 
only 


proposal 
occurs 
ot 
transport is proceeding. Since, how In 


velling ot type 


when electron 


all runs 
04 mM) was 
11,033 mMa 
triphosphate adde 
constituents of 


the observations on swelling 
made with contaiminy 
markedly 
inhibits the oxidation of some sub 
it that these 
olgomyein should be re-investigated. 

In a medium (pH 7-4) containing 80 m./ potassium 
ions, 6 mV mV 2-amino-2- 
hydroxymethylpropane- 92 mM chloride 
ions, 16 mM inorganic and 10 
i-glutamate, and with the sucrose reduced to about 
5 mM, oligomycin again prevented swelling. and 
Medical Physic 


ever, 
were media 
which 


sucrose 


<trates®, was desirabl latter effects of 


ions, 27 
3-cdiol, 
phosphate 


The Johnson Foundation tor 
ivania, Philadelphia 
Biochemistry Department 

Animal Physiol 
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Present address 
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Fig. 1. Swelling (A) and respiration( B 
Higomys 
1 before mitochondria 
the 


subsequent addition of DNP initiated it. However, it 
the presence of ADP this effect of DNP was not 
that oligomycin present, a rapid swelling 
was caused by DNP alone but not by DNP together 
with ADP (Fig. 14). Simultaneous measurements 
of respiration with the Clark electrode 
(technique to be deseribed by J. B.C 
that. in the ot 
presence of oligomycin, respiration 


DNP. but that 


with 


Is, 


oxvgen 
under identical 
conditions showed absence adenine 
and 


Was not maintained after addition of 


nucleot idle 


tochondri Titanate 

in (0-6 aem./ml.) was present throughout 
15 min, after mitochondria (arrow no 
liphosphate added before mitochondria 
Mitochondrial nitrogen 
B 


frat-liverm Ain presence zhu 
and 2: 4-dinitrophrenc! 
adenine nucleotide added 

111. 033 mM 


O11 mem. mil 
imi Femp. 25 ¢ 


Other 


lium as in text Total volume. A 


addition of ADP shortly after the DNP 
prevented this decline in respiratory-rate (Fig. 1B). 
Adenosine triphosphate temporarily prevented the 
swelling induced by DNP in the presence of oligom) 

cin and, also for a short period, the fall in respiration 

we judge these effects to be due to ADP derived from 
the added triphosphate. If a very small amount ot 
ADP is added after the DNP. the decline im respira- 
torv-rate is delayed for only a short time : repeated 
small additions of ADP result in a stepwise curve 
2). Thus mitochondria treated with oligomyvecin 


before or 


(Fig. 
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show some measure of respirators control despite the 
DNP Fig 
obtained instead of 
terminal 
followed by 
electrode 


presence of Results similar to those in 


ONVeen as 


ferricvanide 
The reduetion§ of 


means of a 


were with 
acceptor, 
smooth 
(Radio 


unpublished work bv G. D.G 


fermevanide was 


platinum and automatic titrator 
Copenhagen 
and J. By ¢ 
Phus, in presence of oligomyeim and DN P and with 
ADP both maintains 1 


decline in 


lutamate as substrate spira 
tion and prevents swelling Phe 


respira 
oryv-rate in the absence of adenine nucleotide appears 
of the keto 


from the itamate, 


oxidation of the x 
insiifficient 


to result from failure 


vlutarate 


formed 
ADP being available for the obligatory phosphory la 
tiom at the substrate-level The require 
\DP when DNP is present is most likely to be relate d 


evele, 


nent for 


to this stage in the triearboxvlic acid since 
vhen the substrate was changed toS-hvdrox\ butvrate. 
L-proline or addition of ADP 


for the maintenance of rapid 


L-malate, succinate, 
as no longer mecessary 
respiration In fact. of the 


vlutamate, I socitrate 


substrates tested. only 
«| and +-ketoglitarat« 
showed the requirement for ADP When 
vas substrate. im order to obtain rapid oxidation 


sucemate 


amvtal 
he 


was removed by 


accumulation of oxaloacetate, 
inhibit 
was substrate. oxaloacetate 


uninhibited by 


vas added to oxidation of malate 
rnalate 
transamination with glutamate, $-chloroviny! arseni 


ous oxide (lewisite oxide) being added to stop oxida 
later 
DNP 
oxidation of 
The 
hand. 
level 


the 


tion of the glutamate and xz-ketoglutarate 
It can be deduced therefore that. 
ADP is not required for the 
reduced pyridine nucleotide 
other 
substrate 


with 
present, 
nutochondrial 
a-ketoglutarate, on the 
ADP for the associated 
phosphorylation The ADP 
oxidation of glutamate and ¢socitrate may be ibed 


oxidation of 
requires 
requirement for 


to the cireurmstance that these give rise imme diately 
This implies that oxidation of 
ssocitrate take place when 
oxidation is This is 
concentrations (for example, 
5S ull) of arsenious oxide, which 
itically the dehydrogenation of 
z-keto-acids, prevent the oxidation of glutamate and 


an ketoglutarate. 
and cannot 


,-ketoglutarate 


vlutamate 
prevented. 
indeed so. since low 
3-chlorovinvl 
interfere with 


socitrate as well as of x-ketoglitarate. Presumably 


the site of action of the arsenical is the lipoate involved 


in the dehydrogenation of x-ketoglutarate*®. $-Chloro 
inhibit 
on addition of diphosphopyri 
with 
lriton’ to cause lysis of 


vinvl arsenions oxide does not vlutamate 
dehydrogenase since, 
dine nucleotid together 
sufficient of the detergent 


the mitochondria, oxidation of 


eytochrome ¢ and 


glutamate proceeds 
rapidly in the presence of the arsenical It would 
appear that the oxidation 
observed with intact mitochondria is due to accumula 
tion of «-ketogluitarate, and that with parti ‘los treated 
with detergent glutamate oxidation is not dependent 
the keto 


inhibition of glutamate 


on the subsequent enzymatu removal of 
compound. 


Krebs ana Bellamy have recently demonstrated 


a mechanism for the utilization of vlutamate which 


mvolves transamination 


it 


olyteariate aspartate + 


Tn this. the oxidation of vluitamate to ketovlutarate 


in at most neode las a priming reaction It In le ar 
i 


rial oxidation of glutamate by 
Ds and Bellamy 


} 


that any mitochon 


the mechanism of Kre will likewise be 


inhibited by %S-chloroviny arsenious Oxide, 


the reaction tie nee is omplete ly cle ndernt on the 
the 


oxidation ot x-ketoghitarate In presence of 
could still 


ketoglutarat were it not 


underyo 
that this 
product, as 


arsenical, however, yvlitamate 
oxidation to 
is pre vented inulation of the 
already indica 


With 


involved 


ssocitrate substrate a further factor is 


Oxidation of th substance depends on 


oxaloacetate of the 


re-oNidation at the expen of 

reduced — triphosph 

rated by thie socitrat 
vl 


which is 

In the 
the level 
t. but the further addition 


opyridine me leotick 

dehvdroyvenase 
pProsemer of $-chlorovin arsemiou 
of oxaloacetate is insuthicien 


of eatalvtic amounts of malate leads to restoration of 
oxidation*® 


ADP is required for the oxidation of x-keto 


socitrate 
Since 
elitarate, glutamate or ésocitrate, in the presence of 
DNP. only when oligomvein is also added, it must 
that (a DNP 
endogenous 
ade jiiate for the the 
P-enzyvme), and 
ADP until 


Presumably its 


in absence of oligomvein, 


ensures a supply of ADP 


be inferred 
from the 
adenine nucleotide needs of 
succinyl coenzyme \ svnthetase 
4) oligomvyein reduces the production of 
the limiting factor 

effect on DNP-stimulated 


would account for 


this becomes 
inhibitors 
adenosine triphosphatase 


The requirement for inorgani phosphate for DNP- 


hondrial 
this. 
stimulated oxidation of glutamate®, and the similar 


requirement for /socitrate oxidation (unpublished 
work by J. B.C are seen to result from the demands 
of the /’-enzvme It was found that no added phos 
phate Was required for DNP-stimulated oxidation of 
proline, succinate, malate or $-hydroxybutyrate 

It seems clear, therefore, that olivomycin, which 
inhibits phosphorylation’, does 
not affect 
interesting to mquire whether this antibiotic inhibits 
at each of the three 


phosphorylation It is 


respiratory-chain 
substrate-level phosphorvlation It is 
possible sites of respirators chain 


possible to isolate single 
phosphory lation steps corre sponding to two of these. 
Thus (i) with suceinate as substrate and ferricyanide 


as electron acceptor. and (i 


with p-pheny lenediamine 
‘ ADP does not 
of oligomy- 


stor, 


as substrate and oxygen as a CO} 


stimulate electron transport ino presence 


=| 
| 
be 
rr 
i 
Mir 
Fig Respiration of rat-liver mitochondria in pres 
L-glut te 4-Dinitropher 0-04 mM ided at tir 
arrow 1.1 addition of oligom r adenine nucleotice 
11, oligomyein (2 vgm./ml.) present throughout, and additi oxaloacetate + aspartate 4 
adenosine diphosphate as shown (12 e first three and x-ketoglutarate ; 
M in the last In both runs, mitoet iria equivalent t 
ym. of liver in 4 ml. total volume: mM ethylenediamine x-ketoglutarate + 110, mm + CO, 
etraacetate the tituent {1 i tert 
é 
| 
4 
‘TR 
: 


504 


cin, although DNP dovos 
in inhibitory effect at the remaining phosphorylation 
that 
nucleotide, is at 
kelv that it does, for the following reason. Oligorn, 
cim reduces the ADP-stimulated respiration with 
DPN-linked substrates to the corresponding state 4 
rate (ref. 10), which is lower than the atate-4 rate or 
the rate ADP together with 


and (ii) mentioned 


Whether oligomycin exerts 


adjacent to diphosp} Ops ridine 


although it 


site, namely, 


present unknown, 


btaimed in presence ot 
oligomveim in both cases 


The decline in respiration in absence of adenine 
nucleotide (Fig altho due ultimately to 
failure of oxidation ot «#-ketovlutarate. is probably 


accentuated by loss of cofactors or other damayve to 
the integrated spiratory 


dence for this is as follow If the 


mitochondrial 1 system 


Some concer 
tration of the swelling 
lowered from 16 mV to 2-5 mM 
oligomyvein and DNP but no 
uldition of ADP after the 
off re-instated the 


vith the hi 


ivher concentration of phosphate Ke 


agent. norgane phosphate, Wiis 
then. with 
‘tide, 


rate had fallen 


or less 
adenine 
respiratory 
respiration but this did not oeeur 
irther 

after 


DNP. 


and 


mitochondrial 
the 


more, with some preparations, 
occurred in 


mM 


leoticke 


swelling had 


presence of 


oligomycin and 16 inorganic phosphate 


absence of adenine nur addition of diphospho 


py ridine nucleotick and evtochrome restored 
respiration, whereas with unswollen mitochondria a 
similar addition did not siynificantly increase the 


rate of DNP- or ADP-stimulated respiration 
It rer considered why, in 
wate, DNP and a high « 

phosphate, swelling on 
i the ADP 


been said that inthe 


ins to be presence of 
oncentration 
irs in the absence but not 
what has 
tbsence of ADP an accumulation 
Phis would 


oligomvein, gluta 


! presence oft It emerges from 


of a ketoghitarate Is 


to he OX per ted 


pre 


concept of the net fluid 
transfer across the capillary wall rests mainly 


and colloid 
expressed in Starling’s hypoth 
matrated im the 


on the balance bet veen the hydrostatic 


pore sures 


Sis The OSTHROTLIC forces deme 


conspicuous and well-known behaviour of the red 
blood cells as perfect osmometers have not been 
mvoked in attempts t explain the obvious incon 


sistencies between Starling’s hypothesis and a series 


of common clinical observations related to cedema 


formation 


Osmotic Pressure Effect of the Red Blood Cells 


olloid 
apparent 


During attempts to measure the 
pressure of whole blood it 
ved blood calle could 


undere ‘tain conditions In an elec tronic Osmometer ’ 


osmotn 
that the 


hecame 
influence the osmotic pre 
Fig. | shows the results of a single experiment The 
ipward detl xion is due to the osmotic pressure 
pl isma when the reference fluid in the 
Che 


follows deve lop 


first 
generated by 
sodium chloride 
that 
cells 


cent 


osmometer is OS per 
h higher 
when a sample of red 


very rritic pressure 


blood concentrated by 
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OSMOTIC PRESSURE EFFECT OF THE RED BLOOD CELLS—POSSIBLE 
PHYSIOLOGICAL SIGNIFICANCE 


By Dr. A. TYBJAERG HANSEN 


Laboratory of Biophysics, Rockefeller Institute, New York 
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not occur im the absence ot oligomyecimn, or im the 
presence of oligomycin together with ADP. sinee under 
these conditions x-ketoglutarate is oxidized ne is 


tempted to speculate that swelling in 


pre dispose to this ettect. tor example, 


which 


those contain 


media 
ing high concentrations of phosphate, is connect vl 
with this keto-acid 

To summarize, ina salt medium containing 16 mV 
phosphate and of low sucrose content, the respiration 
of oligomvein 
ADP is 


This phenomenon is observed with 


accumulation of 


of rat-liver mitochondria in the presence 
dinitropheno!l isn mot maintained 


added as well 


»-ketoglutarate, and with glutamate and 7socitrate 

hich give rise immediately to this keto-acid, but 
not with other substrates. and is ascribed to the 
requirement for ADP for substrate level phosphory la 
tion. Under these conditions the mitochondria swell 


rapidly in the absence but not in the presence ot 
ADP. and damage to the respiratory system Conse 
the decline in respiration. 
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plasma is placed on the 
fluid here 


centrifugation in the same 


sem permeable membrane, the reference 


also being O-5 per cent sodium chloride With 
plastna the pressure settles at a level of about 33 mm 
mereury When red blood cells form the sample the 


after a maximum of about 
100 mm. mercury has been reached. 
ance with the fact that the 
difference between the reference fluid and the plasms 
remaining between the red blood cells 
ated by diffusion. The abrupt drop 
the far right is caused by flushing with a 0-5 per cent 
sodium chloride The effect of the salt 
concentration difference in the sample of the red 
blood cells is depending on the permeability of the 
membrane of the red blood the tins 
and rapidly eliminated overshot in the plasma curve 
is the osmotic effect of the salt concentration difference 


pressure decreases slowly 
his is ith accord- 
initial salt concentration 
ing elimin 


is be 


ot pressure to 


soliut ron 


ll. whereas 


across the semi-permeable membrane of the osmo- 
meter 

In Fig. 
principal experiments. 
preted as follows : 


are shown semi-quantitatively a few 


The diagram can be inter- 


a 
A 
pe 
‘a 
‘ 
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When the red blood cells are m 
close apposition to the semi perm 
able membrane ot the 
C.D. but otherwise not (EB). 
thev exert an osmotic effect as if the 


ostmnometer 


Serr -perrre able me mbrane were re 
placed by a me mbrane having the 
osmotic characteristics of the mem 
of the red blood cell The 


difference between the osmolar con 


brane 


centration within the red blood cells 
and that of the reference fluid there 

fore determines the osmotie flow 
out of the measuring chamber and 
sub-atmo 
C. D, 
Differences in concentration 
example, 
red cell 


ettect 


the resulting negative 
spheric equilibrium pressure 
of substances (as, tor 
urea) Which penetrate the 
no osmotic 

intertere 
No haemo 
Ivsis was observed and hamoglobin 
inside the red blood cell was found 
to be without colloid osmotic effect 


in the osmometer 0-9 The 


exert 
of their own and do not 
with that of the salt (G) 


Tite mbrarn 


plasma protein in the space be 


tween the red blood cells exerts its 
isual colloid osmotic pressure (B) 


across the SOTILE~ pe rmeable mem 


(the low pressure in all the 


A and F). The 


itself is mot 


bran 
mstances except 
colloid osmotu pressure 
d by the 


centrations used (B 


influence various salt con 
However, by 
restricting the amount of water 

to the red blood cells out 


measuring Chamber 0-5 


available 
side the 

as compared to F 0-5), the protein 
effect of the 
differences. 


enhances the osmoti 
salt concentration 

The Osmotic pre SSure 
that can be developed by a sample 
of red blood ceils equilibrat: d with 
a 0-9 per 


} 


cent sodium chloride solu 
310 


reference 


when the 
fluid is a O05 per 
chloride 


illiosmol ir) ois 


tron milliosmolar 


eent 


sodium solution 162 


310 162) 17 2.516 


where 17 1s the factor used { » conversion ¢ 
760 
pressure = 17 
1.000 


centration 
in milliosmoles 
from the 
into the sample creates a negative pressure of | mim 
per 4 10-* 

The volume of one single layer of red blood cells 


concentration is expr 


A volume transfer measuring chamber 


mercury 
on the semi-permeable membrane (area 40 mm is 


4x 10 
If all the water ( 1’) is taken up from the measuring 


mm.*. The water phase is 0-6 


chamber we have the following equation at equil 


brium pressure, where the subscript to Vo denotes 


the number of lavers of red blood cells: 


30 mm. mercury 


NATURE 


{ the res nt plate 


tual volume displacement 


With 500 laven 
to the usual 


- of red blood cells roughly equivalent 
iples the equation is 


10 
2516 17 ~ 2.160 mim. mereury 
Considering that some water Is available outside 
and that 
the original concentration differ 


the osmometer, diffusion, as mentioned, 
tends to eliminate 
ence, the act ial MmaXimMum pressure values of 
1.000 mm. mereury are acceptable as being of the 


same order of magnitude. 


Red Blood Cells in the Capillaries 


It has been tacitly a cepted that the osmotic condi 
tions in the capillaries are determined solely by the 
plasma and the capillary wall. leaving no role for the 
red blood cells, as already mentioned. The validity 
of this concept is not obvious when it Is realized that 
red blood cells often pass capillaries in close 
contact with the wall and tightly squeezed (Fig. = 


the 


E 
N 4/ > 
= 
+ 
on 
‘ 
= 
A 
- 
i 
- 
a 
age 
: 
nt plate is part of apacitor Its deflexion Is detected by 
Fig tance to wl t gives r [he graduation shown on the pressure he 
chang re rder of magnitud ¢ th actual pr ires 
t The deflexion is grossly 
»btained rat than to exa is 4 
for the sal f distinction Che 
F 
con 
| 
4x 10-4 
0-6 =x 4x LO? 


NATURE 


| 
} 


and that the capillary 
analogous to the ser-perne able 
fluid of the 
represents the preset 


vhich the read blood 


ACTORS the capillary 


fluid are 
membrane and the 
respectively In 


wall and the tissue 


reference 


ratiom im 


1 concept and h) the 
cell 


membrane 


exert an 
The 
meant as 
of the 
he 


may 
ti ‘ttect 
dilatation of the capillary in case (@) 1S 
nbolie However. 
mechanism postulate din 
real in order that the same effect be obtained 
As an osmolar concentration difference 
the red blood cell and the tissue fluid makes it easier 
blood is assumed 
higher salt 
in the 


the ace 


4) would require it to 


only eptance 


bet ween 


to explain the transter mechanism, 
to enter the eapillary with a slightly 
concentration (f AC) than that 
tissue fluid (C Osmotic equilibrium between plasma 
and red blood cells prevails at both ends of the capil 
lary For the sake of simplicity tt is t irther assumed 
that (1) the volume of the 
qual to the water phase ot 
the blood in the capillary ; (2) the 
is balanced 


existing 


eolloid osmot i 
bv the hydrostatic pressure through 
the 


change 


pressure 


out any 


capillary Im (a) 
across the capillary 


diffusional. 


Tre 


brane is and con 


net volume transfer 
takes place The 


et ntrated bv a tactor 
Cc + AC 
AC 


ntly no 


protein con 


which is immaterial as AC is small 
The volume change of the re dcell is 
accomplished by a redistribution of 
water entirely within the capillary 
In (hb), however, the water ts taken 
up from the tissue fluid by the red Fig. 4. The inserte 
blood cells adjoining the capillary 


d ph wleetron micrographs are 


kindly place 
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wall, presumably with little interference from this 


structure. which is known to offer less resistance to 
of the red blood cell 
diffusion equilt 


than the membrane 

In the plasma section of 
obtains as in (a The plasma proteim may 
the effect of the red blood the 
Its concentration remains unchanged 


water tlow 
itself!” 
brium 
enhance cells as im 
ostmnometer 

Salt concentration differences bet ween plasma and 
tissue fluid as assumed here are physiologically vers 
probable as a result of resorption and excretion of 
anal They 
of dynamie equilibrium and will lead to water 
the red blood cells in or of the 
capillaries dependent on the direction ot the con- 


salt water. are inherent in a concept 


transfer via out 
centration difference 

Even less hy pothetr alos the osmolar concentration 
between the red blood cells and the tissue 
fluid that results from the respiratory function The 
the the 
osmolar concentration in the red blood cells as they 


vradient 


difference is a consequence of increase of 
along the « apillaries releasing oxvuen and taking 
up carbon dioxide his is observable as a swelling 
of the red blood cells. Such a swelling of the red 
blood cells Nasse'™ and observed 
both in vitro and in vivo, and has been studied among 
Hamburger’. Warburg'*, Van Slyke'* and 
\part from the very minute effect it 
the 
has not been associated with important physiological 
although Nasse felt that it was bound to 
The osmotic effects of the phenomenon 
Fig 


Capacity 


was discovered by 


others by 
Henderson! 
might have on protein it 
functions, 
be important 
been imitated by means of my techniqte 


the 


have 


5). and an estimate of water transfer 
is possible 

If Henderson’s figures for the 
of the red blood cell are used, we shall have for the rest 
oxvgen 
cell 


osmolar 


increase im volume 
arterio-venmous 
red hlood 
total 


ing person with an average 
deficit: measured volume increase of 


per Phe 


coneentration is about 300 milliosmoles 


cent, water phase 


the mereas 
consequently 4:5 milliosmoles 
The total amount of 
blood cells in 24 hr. at 
ot oO per cent anda cardiac output of 5 litres per rrate.. 
will be 
5 litres x 24 


the red 


haematocrit 


water taken up by 


rest. asstitning a 


60 
100 36 litres 


art of a rat rhe 
thy The microg 
Roexefeller Institute 


from the he 


i cells is notev 


of the squeezed red bh 
Palate 


jat my disp aal by Dr. George E 


2¢ 
= 
} 
V 
} 
j 
| 
| | P 
: 
| 
§ 
big. 3 Muscle cay if f wit uy. vitally injected w 
liar nk Wall { ipillar t Fr \. Krouh 
b) Blood inhomogeneous : 
acter RR | Ra | 
com 
iphis 


f the smotic pressure of red 
earbon dioxide and « rey The aeration takes 
f the sample not tacing the semi-perni able 


ses the effeet ts ‘ latively small and 


developi 


If all the capillaries were dilated as in Fig. 4a, all this 
vater would be taken up from the plasma inside the 
If they th and 
ve assign a leneth of 7u and a radius of 1-5u to the 
<lindrically deformed blood cell (Fig. 3), 8 
vould be taken up from the plasma across the two 
end 


Phis is stillan amount that would seem to be abundant 


capillary were contracted as in Fig 


litres 
surfaces and 28 litres across the capillary wall 


for any demand on water transfer across the capillary 
and sufficient to the 
surplus of water formed metabolically in the tissue, 
which 300° ml per clay The 
mechanism is particularly suited for this task because 
the red blood cells 
oxvgen metabolism, locally 
should 
maximum capacity for 
high imdeed, any 

capacity bet ween 


membrane, certamly remove 


amounts to about 
the water-removing Capa itv of 
proportionate to the 
totally It 
the 
very 

the 


as well Fe also be remembered 
that although 


transter 


water 
intermediat: 
and 
be attamed depending on the state 
of dilatation of the capillaries at any time 


Seems 
\ploitation ot zero 
and at 
any site 

The the red blood eells from 
inside or outside the capillaries is im turn re leased 
in the lung capillaries. Any 
transfer across the capillary 
pre vented by the colloid 
which Is her 


water taken up by 
adverse effect ot water 
into the tissue ts 
of the 
Cases alwavs ith 
the only place ink 
\ small part, about 


wall 
pressure 
plasma, in norma! 
excess of the hydrostatic pressure 
this is true 


is excreted here as water vapour 


the organism where 
350 mil. in 24 hr 
Inthe glomeruli there is no deoxygenation of the red 
blood cells and, no interference with the 
filtration 

The red blood cells may take 
hvdrostatie pressure in excess of the plasma colloid 


therefore. 
up water against a 


osmotie pressure, provided the wall supports it as 
the semu permeabl membrane does in the osmometer 
The apparent effect would be that of a higher colloid 
osmotic pressure than the one measured in vitro. In 
the example in which the osmotic concentration rose 
4-5 milliosmoles the equivalent pressure would be: 
17 x 4-5 77 mm, mereury 

The suction effect is in addition to that of the colloid 
osmotic pressure, but the effect diminishes as water 
If. therefore. the plasma section and the 
volume. the 
that the 


is taken up 
red blood cell section are ot equal 


maximum excess of hvadrostatic pressure 


‘URE 
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red blood cells will be able to counteract is that which 
they can exert after they have taken up the water 
which has left the capillary 
In my example it is about 


in the plasma section 


the colloid 


co easily 


in excess of osmotic pressure. This 
effect be doubled within the 


physiological linuts of deoxygenation 


pressure 


Discussion 
One of the reasons for this attempt to ey aluate the 
hypothe tical funetion of the red blood cells in some 
detail is its relation to net volume translocation across 
the capillary 
understood!* 
In contrast 


wall. which is now not satisfactorily 


to the exchanye oft solutes across the 
capillary wall, which can be accounted for by diffu 


sion!® 2!) net volume transfer requires hvdrostatic or 


osmotic 

Starling s hypothesis prov ides for osmotic forces. 
and physiological 
fluid capillary 
brought about in agreement with the 
pressure! 24 However, speaking, 
results only show that the capillary wall by and large 
is impermeable to protems and freely penetrable for 
water and ervstalloids. and that the 


experimentation has shown that 


movement across the wall can be 
colloid osmotic 


strictly such 


colloid osmotie 
pressure is about the same as the hydrostatic average 
pressure in the capillaries It 
mussible to infer that the hypothesis represents the 


does not seem per 
sole mechanism by w hich net \ Olume transfer between 
the vascular and the tissue fluid compart ments takes 
place, and clinical observations, as mentioned in the 
it clear that this is not likely. 

\ mechanism as the one discussed, 


introduction, make 
based on an 
of electrowtes and closely 
with the capillary 


associated 
this 
renal, 


osmotic ettect 


fumetion matter how 
with 


would supple- 


(no 
conceived >, as 


and 


present 


function is well as 


respiratory metabohe funetions, 


ment the concept of volume translocation 
in a very helpful way 

By invoking the surplus of suction effect of the 
red blood cells in contracted capillaries it would be 
easier to understand that a normal person does not 
accumulate aedema in the legs in spite of a capillary 
here much higher than the colloid osmotic 
pressure??, In failure dilatation of the 
capillaries** as secondary to the well-known increase in 


vascular 


pressure 
cardiac 
volume®® would reduce the transcapillary 
osmotic effect of the red blood cells and thus explain 
why oedema develops, although the capillary pressure 
is not materially higher than in normal people. 
Nephrotic oadema the result of an 
enhanced transcapillary filtration the 
colloid osmotic pressure but with normal plasma 
d blood cell ratio. 
as a result of increased transcapillary filtration due 
to an enlarged plasma section relative to the red 
blood cell but with normal colloid 
pressure In both cases the capacity of the red blood 
cells to remove water from the tissue fluid would have 
been exceeded 


would be 
due to low 


Anemic cedema®® would develop 


section osmotic 


The final result would be influenced 
by the state of contraction of the capillaries, and this 
could be the explanation for the very puzzling fact 
that me phrotic oedema 
change of colloid 


observations) 


excreted without 


(ref. 31 


be surmised, 


Tray be 
and my 
with an 


osmoti pressure 


and, as it must 
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COMPARISON OF AN ATTENUATED AND VIRULENT LOUPING 
ILL STRAIN 


By M. GRESIKOVA, P. ALBRECHT and E. ERNEK 


Institute of Virology, Czechoslovak Academy of Sciences, Bratislava 


ill 


experiments on thie 


attenuated straim olf 
1957 ' during 
orne encephalitis vir 
Besidos 


phalitis a vir 


\UR work on the 
virus’) began in 


f tick-l ises) by 


transm 
milk of 


domestic animals the Cyechoslovak 


borne ene strain 


etrain Huypr ot LICK 
labelled by the lr titute of Epiden 
Prag i | 


iologv and Micro 
biology in as louping ill 
properties of both 
strain Hypr of tick 


when inoculated subcutan 


mation so as 
It was found that 
TBE 
heep d reguier vir 

ithe 


to compare the 
the 


invest 
Strains 
horne encephalit 
to 


in 
a and excretion 
Table 1) After 
6 days later 


virus into milk in large quart 
intracerebral infection it caused death 5 


by 


In sheep inte ted with the lo ipirie ill s 


xeretion of the virus 


out 


was of short duration and « 


milk was observed only in two SIX animals 


(Table 2 
Theref: re, We 
pro} erties 


carefully 
ill 


Gallia, 


iled to imvestivate more 
of the 


is originally obtained 


iforementioned louping 
by Dr 


the 
strain, whi h wi 


vas included in our 


Institute of Epidemiology and Microbiology, Prague, 
and passed to our Institute in L956. Further, 
call this strain ‘attenuated lo ping il str 
comparison, another louping ill strain wv 
isolated recently from Nature and 
by Dr. MacCallum, London Chis 
in its second to fourth intracerebral passage 


we shall 
For 


chosen 


ibs 
kindly supplied 
strain was used 
on 
and will be called ‘virulent louping ill strain’ 

The pathogenicity of the two louping 
examined in white mice from two breeds with highe r 
and lower (Dobra Voda 
suckling rats, hamsters, monkeys and sheep (Table 


ill strains was 


susceptibility, in 


The virulent louping ill strain was pathogenic after 
intracerebral inoculation for all animals listed. After 
intracerebral infection in sheep, it caused regular 
encephalitis and death. 

The ‘attenuated louping ill strain’ killed mice both 
after intracerebral peripheral! 
suckling rats and young hamsters died after intra 


inoculations 
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ULATING SHEE 


EXPERIMENT 


however. no 


inoculation It produced, 
« or death in monkeys and sheep 


cerebral 
clinical aVinptor 
after massive intl werebral inoculation with a 
10 per cent suspension containing 10 LD... no 
signs of ilIness occurred 
The titres for the t 
The differences in p ithogemicity of the two louping 


ill strains led us to examine the course of infection 


vo strains are shown in Table 3 


in their closest and most 5 isceptible nat iral host, 
rail ely, ink 

After infection with the virulent louping ill strain, 
ach 
ataxia and 
7 days atter 


mperature emsur d 3-4 days later, r 
On the fifth day 
Death oce 


elevation of te 
41-7" 


tremor, 


irred 5 


paralysis developed 
On section, a marked hy and 


mocuilation 


hwemorrhages were present in the brain and 


From animals kuled at various int rvals 


stall 
spinal cord 
after inoculation nineteen tissue samples were t iken 
for virological and morphological examinations 
After intracerebral inoculation, no Virus was pre ent 
8 davs after inoculation 1t was 
present of the reticulo-endothelial 
svstem and in the central nervous system At the 
same time, encephalitis could be demonstrated 
histologically. Five davs after virus 
could be demonstrated in high titres (up to 10°) im 
brain both virologicalls and bv the fluorescent anti 


Inflammatory lesions and damage of 


at the 24-hr. interval ; 


only im. tissues 


inoculation, 


body methods. 
neurones were present 


WITH 


inte with the 
strain of louping ill, a long-lasting viremia 


onsiderable 


After subcutaneous tion 
virulent 
deve loped, reaching 


~unts OF virus 


values. In tissues 
measurable at irlier 
than 3 days after inoculation and again .n the lyimph 
nodes days after 


Wiis present in 


Worl 
and spleen. Five ition, virus 
Lisstles and also 
peripheral nervous system 
the central 
davs after inoculation pointed to incipient 


ganglia of the 


pe rivascular Changes in 


in the 
Slight nervous 
system 7 


invasion of the contral nervous altho igh no 


vate 

virus could be dermonstr ited virologically 
Under 

formed 


No rise 


or subcutaneous Lot 


similar conditions, were 
vith the ‘attenuated 
oceurred after intracerebral 
a hich dose of 


Attempts to is late virus from organs of these 


per 


louping ill strain’ 
irk rature 
ulation even with 
virus. 
Histological examination 
showed 


animals were uns iccessful 
of animals inoculated 
vascular infiltrations, although no damage of nerve 
cells could be demonstrated, as Was the case with the 
virulent No viral 
strated in nerve cells with the methe of fluorescent 


with 


intracerebrally peri 


strain. intigen could be demon 


antibodies Animals inoculated intracerebrally 
normal mouse brain or with a suspension of attenu 
ated louping ul virus inactivated at 56° C. for 1 hr., 
showed no histological changes at all. 

To determine whether, in spite of these unusual 


pathogenic features, the ‘attenuated louping ill strain’ 
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really belongs to the tick-borne encephalitis group, 


the neutralizing sera against different 
tick-borne encephalitis Viruses (Czechoslovak tick 
virulent louping ill and 
was tested with the 


The Jouping ill 


capacit ot 


borne encephalitis virus, 
attenuated louping ill strains 
attenuated louping ill virus’ virus 
vas neutralized in the intraperitoneal ne utralization 
test by all three sera used 

lo test the immunogenicity of the two louping ill 
trains, two sheep were inoculated subcutaneously 
vith the virulent andtwow ith the attenuated strains. 
neutralizing 


antit od 


viruses led to the formation of 


the neutralization index reaching values 


of more 


than 3 logarithms 
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In a protection test, sheep were inoculated with a 
10 per cent suspension of the attenuated louping ill 
strain. Ten and 14 days later, they were challenged 
with the virulent louping ill strain 
which received only the virulent strain died 7 days 
after Sheep inoculated first with the 
attenuated strain, remained the followiny 
14 davs of observation. 

Preliminary results only have been reported her: 
Perhaps these findings could form a basts for a pr masible 
this strain for the preparation of a 
vaccine against viruses of the tick-borne encephalitis 


Cortrol animals 


inoculation. 
well for 


use ot 


complex. 


Gre-ikova, M {eta Virologi 


By Da. L. N. M. DUYSENS, J. AMESZ and B. M. KAMP 


Biophysical Laboratory of the State University, Nieuwsteeg 18, Leyden, Netherlands 


Y sensitive differential absorption spectroscopy 
B it was demonstrated! that ilumination causes 
oxidation of an f- -like evtochrome in Porphy frum 
"The evtochrome 
oxidation showed a maximum at 680 mu, apparently 
due to chlorophyll a, and a much lower maximum at 
10 mu, probably due to phycoerythrin’. This was 
since light of 680 mu is known to be far 


ruentum action spectrum tor 


irprising, 
leas efficient in bringing about photosynthesis an 
chlorophyll a fluorescence than equally intense light 
(ref. 3. cf. ret. 4 From this, it followed 
that at least two photo hemical pigment svstenis are 
present in The which 1s 


riearaly responsible for the action spectrum of « hloro 
» 


oft miu 


Porphyridium 


Sterne 
phyll a fluorescence 1s called system Svstem 2 
contains fluorescent chlorophyll a and a high propor 
mainly phycoerythrin ; light 
quanta absorbed by phycoerythrin in this system are 
transferred to the fluorescent chlorophyll a and are 
The other 


tion oft phycobilins, 


thus photochemically active (cf. ref. 3) 


evstem. 1. contains non- or weakly fluorescent 
chlorophyll a and less phycobilins, and is active in 
cytochrome oxidation We will assume that only 


these two pigment systems are present In Porphyri 

dium; this assumption w ill prove sufficient for a satis 
factory interpretation oft our experiments 

It has also been observed? that the kinetics of cyto 

in light of 

This phenomenon 


chrome oxidation were different 560) mu 
light of 6SO 


least two 


those im hu 
that at 
according to the preceding assumption must be the 
<yatems | and 2, interact in the cytochrome reaction, 
The kind of Fig. 1. The 
decrease in absorption at its 420) mu, 
which was shown to be a measure of the oxidation of 
was ree orcdedt The recorder tracing 
of 680 mu causes oxidation 


trom 


svstems, which 


shows pigment 


interaction is shown m 


the cytoc hrome, 
shows that actinic light 
of the evtochrome; additional 
actinic light of 560 mu causes a reduction of this 
evtochrome Addition of the herbicide 3-(3.4-di 
chloropheny!)-1,1 dimethylurea (DCMU) to the very 
inhibited the 


illumination with 


low concentration of I-l «x 10° M 
reduction at 560 mu; an oxidation ts observed instead 
\ simular effect observed in the 
43 x 10 M N-ethylurethane The simplest inter 
pretation of these experime nts 1s that system lI. with 
t 680 mu, directly or m 


wis presence ot 


ib predominant activity a 


directly oxidizes. and that system 2, with predominan 
activity at 560 mu, reduces the eytochrome ; DCMI 
prevents system 2 im some way from reducing the 
evtochrome 

The action speetrum of ey tochrome oxidation in the 
presence of DCMU or N-ethylurethane ts shown in 
Fig. 2. According to the previous interpretation, this 
action spectrum should be equal to that of svstem | 

It was found that the action spectrum of systems 
1 and 2 varied for different cultures. We estimated 
the ratio of activities at 560 and 680 mu to vary for 
2 between at least 2-4 and 6, and the corre 
sponding ratio for system | from 0-8 to 1-2 Phe ratio 
» was calculated from earlier measure 


aystem 


for system 


ments*,:*. 
dium cruent 
“ 
562 
680 
‘ 
, 562 
' 
562 
$62 
t 5 SEC 
$62 
680 , 562 
~ d 
562 
Fig. 1 Recorder tracings of absorption changes of Porphyridinm 
cruentum at 420 my in the absence (a, 6) and in the presence d 
of DCMI Upward deflexions are decreases in absorption and 
reflect the oxidation of cytochrome tpward and downward 
pointing arrows indicate the switching on and off of the actinic 
light The intensities are 4:4 = 10 Einstein (en sec.) at 
630 ma and 10 Einstein (om.* sec at 562 my.) racing 
1) shows a reduction of the tochron by light of 562 ma 
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Because of the approximate proportionality be 
tween the action spectrum ot photos, nthesis and that 
for excitation ot chicrophy ll a tlhuorescence, it had 
heen concluded’ > that the pigment system responsibl 
for the chlorophyll a thuorescence (s) stem 2) was 

ive in’ photosynthesis The non- or weakly 
thnorescent chlorophyll was believed to be mactive 
However, the fact that both systems react with the 
same evtochrome indicates that system 1 also par 


ticipates in photosynthesis and supplements in sore 


vay svstem 2. The rood quantum efficiency 


for evtochrome oxidation (about 5 quanta absorbed 


at 680 mu per cytor hrome molecule oxidized 
> ipports this view 

Further support for the hypothesis that avstems | 
wnd 2 interact in photosynthesis was obtained from 
photosynthesis measurements by means of an oxygen 
polarograph, similar to one described reeently' 
The relative rates of photosynthesis calculated per 
equal number of un ident quanta per sec., for light 
of 570 mu and 680 mu. were 83-5 and 20-6 (ratio, 4-0) 
and, with 2-1 «x 10 Vo N-ethvlurethane, for another 
sample of the same eulture, 59-5 and 9-6 (ratio, 6-2 
It is interesting to see that the percentage inhibition 
which at a given wave-length is the same for various 
intensities, is smaller in actinic light of 570 mu than 
in that of 680 mz. This phenomenon was observed 
with both DCMU and N-ethylurethane with four 
different cultures An experiment with DCMU gave 
a ratio 560 680 mu of 7-0. as comp rred with a ratio of 
without imbhibitor 

When photosynthesis of unpoisoned Po phyridium 
was measured at 680 mu with a background of strong 
light of 562 mu, the rate of photosy nthesis was found 
to be enhanced considerably (bv a tactor of 2 \ 
simul enhancement ettect has heen observed for 

wees of algae of different groups by Emerson and 
co-workers’. and more recently by other authors. 
and has been called the ‘Emerson effect’. The en 
hancement effect earher observed’? in Porphyridium 
oceurred to a smaller extent and under conditions 
cufferent trom those reported here 

Our experiments can be interpreted as follows: 
In order to bring about photosynth sis. svstems | and 
» must both be excited If svstem 2 is strongly 
inhibited, the rate of photosynthesis, and thus the 
action spectrum of photosynthesis, will be mainly 
determined by system 2 at all wave-lengths In 
uninhibited algae. however, system 2 1s more active 
than svstem | at 560 mu, and less active at 680 mu 
If the algae are illuminated with both wave-lengths 
simultaneously, then the rate of photosynthesis 


will be higher than the sum of the rates at each wave 
length separately, because by simultaneous thiamine 
tion the excess absorptlors supple nent ea h othe 
Phe Emerson effect has been observed tor 
variety of algae. belonging to different class 
Thus indicates that the scheme of Fig 3. which sum 
marizes and generalizes our hypothesis, applies also 


for other alu probally tor higher pl brits too 


Further evidence for this scheme is as follow 
DCMU. which strongly inhibits photosynthesis, does 
not inhibit the photoreduction of carbon dioxide with 
hvdrogen gas in Scenedesmus'® and the photoredu 
tion of triphosphopyricdine nucleotide (TPN) by 
spinach chloroplasts in the presence of ascorbic acid 
and a catalytic amount of 2.6-de hlorophenol indo 
phenol! indicates that these photoreduction= 
proceed Via system 1 solely The action spectrum 
for the reduction of phosphopyridine nucleotide 
(PN in the blue alga fnacystis nidulans in the 
presence of DCMU was found to be proportional to 
the action spectrum for eytoe hrome oxidation, also 
measured in the presence of Dt ‘MU®?. Thus reduction 
of PN is presumably closely linked to system 1 

The observation’ that also the Hill reaction ot 
Chlorella with quinone shows an “Emerson effect 
indicates that both svstems | and 2 participate im the 
Hill reaction 

Our scheme is intended as a working hypothesis. 
which is certainly incomplete, and may require moditic 
ation. At present it explains most experiments known 
to us in a simple and plausible way \ more detailed 
report is in preparation. in which we will discus 
partly similar but less detailed and experimentally 
less supported hypotheses concerning the role of the 
photosynthetic pigments which have been proposed 
recently by other authors 

This investigation has been aided by financial 
support ot the Netherlands Organization tor the 
Advancement of Pure Research (Z.W.0.) 
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WOOD-BORING ACTIVITY OF LIMNORIA (ISOPODA) IN 
RELATION TO OXYGEN TENSION 


By Da S. K. ELTRINGHAM 
The Wildfowl! Trust, Slimbridge, Gloucestershire 


named in the 


neerning on the 


VWONELICTING reports are tf 
( i ! to pollution 
ne isopod / 
as a delet 


Fraser* 


erious 
while 


of pollution 


ion probably 


dlopend on 


poll 


which t re 


through 


decormmposil ron 
wia abandon their burrows 
rel and this reaction has been 
| the 


to evaluate 
poring activity 


basis experiment 

the 
possibility Wi al do that change 
the water, i rriprosit 


matter wor re responsible 


rerun 

Pevacuatio 

Phe 
large piece of piling 
attacked 


follows 


about 260 sq 


experimental pre was a 


shown 
down to 


Limnoria scraped 


and rinsed 


wate logged 


and aches rANLISIUS 
Th 


Wriicti 


vo debris 
eral tin 


yvood 


ously 


had pre 
allowed to stand 


were 


was immersed im sea-watet 
and wa 
Initial measurements 


iple of 


been well aerated, 
period of five 
ot t} 


taken 


yH and oxvgen tension of a sar 
from the irface These 
repeated at during the 
atter e of readings, 
water and all Lin 
and removed At the 
experiment the wood was split open and 
rei the 
original total population was known, and 
of animals leaving the wood at 
intervals was ¢ ited \ then 
ought between these figures and the pH and oxvg 


made 


water near timber 
were 


Irmeciately 


readings 
yperiment whe set 
the wood was taken from the 
the surface 
end of the 
all anin 


Thus the 
the 


were counted 


on 


als aining in wood were counted 


perce ntage 


al correlation was 


on records 


riMBet 


ons were rie by thy 
thod’, 
under 


\ecurat 


an oxvge 


ye pipette whi allowed 


water to be taken 


dyacent burrow entrance easure 


below ontent 


The 


present aturated 


nents could not be made 


saturation readings given 
percentage of the 
water corrected 


he solubility 


ew per cont 

for 

tables 


estimated c¢ 


The 

tisiny 

ndicator 


temperature and 


of Truesdale ef al 


ising t 
pH 
B.D.H. small comparator with 
; of the water w 
perature durimg the 
and 17> ¢ 
The timber, 
Calshot Pier 


three Species 


values were eally, 


ane it 


The salimity 
eX perime varied betwee 
which was taken from piling ut 
in Southampton Water, 
of Limnoria, namely, / lian 
Rathke), / quadr pur Holthuis and ZL. 
Menzies Ir that differences mn 


assessed, the specifi 


contained 


fata 


punctala order any 


behav mur could 
50 individuals was 


composition 
noted each t 
a group of Limnoria from the wood 

The results of the experiment are given in Table 1 
The rate at which Lim? a left the wood t compared 
with the pH and oxygen tension readings in Fig. | 
Thi that the the timber by 


was accompanied by a progressive reduet io 


of a sample of rhit 


was removed 


shows desert ion ot 


oxygen content of the water. There was li 
variation in the pH (8-0 7-6 
experiment and this small change can have had little 
said'! to be 
and § It is a reasonable 

the of the 
the fall tension 
estimate rane of thre 


“ hich 


over the course of the 


tolerant of a 


effect as Limnor Is 
between 4°5 
therefore, 
1 was caused by 


an 


ane 


assim pt ron, exodus 


m these results 


percentage saturation value berin 
wetivity 

The plots of the percentage of Limnoria 
the wood fall on a sigmoid curve, the steep slope 
of which corresponds approximately to the tine 


During this pe riod 


leaving 
interval between 25 and 85 hr 
of maximum desertion, the oxygen tension fell from 


OXYGEN 


the beginning 


UNDER REDUCE! 


ad left the timber sine 


J 

terature oxVuen te 

wood Whitney syvrin 

hee al ot 

effec 

others®* that it has no eff main 
the var for! the ¢ in take, for ample, 
cal, ol or org toxicity of chemical 
t was t ion affected 
nnoria to the 

dissolved oxy 

It was obser 
in stagnant 

aud 

offen 
j n 
1 of 
for 
a 

ne 
vi 

for 

aS 
Table 1, RATE AT WHICH Limnoria Lert THE CONDITIONS 
Each percentage shows the proportion of Limnoria which hii: [mmm of the experiment as 
t ©. frot O, tension No. and progressive percentage of Limnoria leaving the timber : 
beginning of pu percent Comt pecies L. liqnorum L. quadripunctat netata 
periment saturation N per nt N recent No per « t N per nt 
Zer 0 0 0 

73 160 11 1440 13-4 4-2 

42-5 12-8 425 23.6 14:8 357 ov 13-5 

235 17-7 207 4 17-5 a 
m0 7 761 107 94:7 441 213 
14 of < ral) ” 05-9 63 14 
No. remaining in timber 4 10-3 7 (41 290 (10-9 57 (9 e 
N tially in timber 160 (100-0) 2.668 (100-0 616 100-¢ 


TURE 


we 


Percentage 


Time (hr 
Relation between the oxygen tension of sea-water and 
rate at which Limnoria abandoned the timber 
tl 


entage leaving timber @. percentage ox va 
saturation ~ pu 


about 17 to | Below about 17 cent 
saturation, therefore, the amount of dissolved oxvgen 
must have begun to exert a limiting effect on the 
The actual for the 

within were probably somewhat 
than These 
considerable toleration of low oxvgen conditions, for 
the had not left the wood 
at oxygen tensions as low as 3 or 4 per cent satura 


per cent. per 


activity values water 
the 


those 


boring 
leas 


burrows 


given above. results show a 


wh) per cent of Limnoria 
tion, and even at the end of the experiment, when 
the 
10 per 


measured, 
rermaimed in the 
There is no certainty. that these 
still able to bore It is diftienlt to 
value for the oxvgen tension but 

Fig. 1, that 


cent saturation 


low to be 
still 


however, 


oxvgen content too 


cent of the / 


was 
wood 

animals were 
a lirnuting 
the critieal value 


seers probable, from 


had been reached at 2 per 


derived from 
the analvses of 5O Limnoria, show a 
between / and LL. try 
\ higher proportion of the former species 
therefore at a higher 
with L 
either 


for the 


samples h ot 


The figures separate Species, 


difterence quad punctata 
punctata 
left then 
oxvgen tension, than was the case 
However, the final 
remaining in the wood at the end of the experunent 
The more t 
/ / trom the 
due to the small mumbers of this species present in 
the total population However, its behaviour re 
sembled that of L. tripunctata in that the majority 
of the specimens did not leave the wood until very 


burrows earlier, and 
tripunctata 
percentage of Species 
rate of emergence oO 


artetact 


Was the errat 


burrows may be an 


low oxygen conditions (less than 3 per cent saturation) 
It POC TIES, therefore. that / 
is tore sensitive than the other species to low oxygen 


obtarmed quadri punctata 
concentrations 

The conclusions of this experiment in relation to 
pollution apply to those cases in which the pollution 
causes a reduction in the oxygen tension of the water 
It is suggested that if the oxygen dissolved in the 
water at the surface of submerged timber falls to a 
level below 2 per cent saturation, the boring activity 
This con 


ot 


Limnoria within the wood will cease 
clusion could have practical applications in problenis 
of Lim 
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THE EFFECT OF DEPTH OF TRANSPLANTING ON TILLERING 
AND SEED PRODUCTION IN WHEAT 


By Da. R HALWAGY 


Faculty of Science, University of Khartoum, Sudan, and Faculty of Science, University of Alexandria, 
Moharram Bey, Alexandria, Egypt 


YEVERAL strand plants. namely members of the 
2) Gramineae, are known to thrive on wind-blown 
sand The se are {yropyron Elymus 


arenarius arul especially arenaria 
The latter species reacts favo irably to periods 


junceum L., 
{mmophila 
Link. 
cal burial under fresh layers of sand by producing tall 
robust shoots from the lower leaf axils! 

Pot experiments with transplanted 
culms showed that increased depth of planting tended 
to produce more stout shoots, although the over-all 
vield was not greatly affected (Halwagy, unpublished 
work) 

The present work aimed at exploring the possibility 
of a similar response in a cultivated member of the 


Ammophila 


chosen 


Wheat 


material 


(Gramuneac (Tritvcu vulgare) was 
as the study 

Culms of Triticum vulgare (Giza 139 
from the University of Alexandria farm on February 
23,1957. They had been grown from seed on November 
17, 1956. The culms were cut back to a 
length of 50 em. Of this, 8-10 em. had been under 
ground, consisting of a few internodes and carrying 
bids at 
being transplanted in 30-cem 
Fach pot had 25 culms; culms and pots being allotted 
random. The pots were arranged 
5 replicates and 5 treatments 


transplanted at a 


were obt aimed 


uniform 


the nodes. Culms were well mixed before 


pots, in clayey loam 
to treatments at 
in a Latin square of 


The 5 treatments were: culms 


7 
64 
= 
40 7 \ 40 
0 
Fig. 1 the 
Quer Forest Bull. 12 
* Anon., Engineering News Rec.. 140. 79 (1948 
: Chellis, R. D., Bagineering News Re 140, 
ae * Fraser, ©. M., Trans. Roy. Soc. Canada, 17, 21 (1923) : 
oe | * Whitney, R.. J. Exp. Biol., 15. 564 (1938 
ae. Fruesdale, G. A., Downing, A. L., and Lowden, G. F., J. App 
Chen §. o3 (1955 } 
White, F. Contr. Canad. Biot. and Pish, 4. 9 (1929) 
Z 


depth of 10, 15, 20, 25 and 2S below the soil 
irtace 
On May 13, 1957. the height of all new shoots 
was measured. On July 4, 1957, the crop was har 
vested by clipping at soil level The following quent 


number ot 


ule: the 
number of flowery shoots, ar 
ar 
excluding the spike bearing stalks, oven-dried at 
105 and the mean whit The results 
were analysed statistically and the 5 per cent level of 


tative estimates were ! total 
shoots, the 


oven-dried at 


weight of 


ght of spikes 


shoots 


shoot w 


significance adopted 
The effect of the depth of transplant ing on the yield, 
cdufferent 


of variance 


as measured by characteristics, is shown m 
Fig. 1. The analysis Table 1) showed that 
transplanting at a depth of 15 em produced a larg 

all other treatments, transplant 
Further, that the numbe 


number of shoots than 
mw LO em deep exe epted 
of flowering shoots, ary weight of shoots, spikes anil 
total significantly greater 
culms transplanted 15 em. deep than in any othe 
The better growth is due to the produ 
vegetative and flowering. rat he 
individual shoots 

“at culms to various 


this 


weight of crop were N 


treatment 
tion of more shoots, 
than producing heavier 

The reaction of transplanted w hie 


as revealed by work, 1s at 


depths of planting. 


ipamnee with that of Ammophila For wheat, the 
. 
£ ~ 
= + 
L 4 A 
5 » 
~ 
) 
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nmophila, 


optimum depth appears to be locem. InA 


quantity of new growth 


the quality rather than the 


was influenced by the depth of transplanting In 
creased depth (between 10 and 25 em.) caused a 
slight increase in the over all weight of shoots, but 
had a more pronounced effect on the mean shoot 


weight. Culms planted at greater depths prod iced 
fewer but taller and stouter shoots 

nature of the stimulus is \ understood 

h of burial 


not full 
It seems likely that by increasing the dept! 


of wheat culms from 10 to em the buds a pushed 
a few centimetres in the soil, where the temperature 
is more or less constant and larg fluctuations in 
temperature are thus avoided Moreover, deeper 
buds become less subject to desiccation vhen the top 
centimetres of the soil dry out These buds will 


therefore have ab better chane e aft tillering th the 


more shallowly placed ones nearer the soil surface 

It is not why 
20, 25 and 28 em ) dloes mot mance 
It should be recalled that the 5 ield data are based on 
the number and 


further burial (at 


still better tillering 


clear, however. 


the aerial portion of the crop. so that 
weight of shoots recorded refer to those 
It might have been 
production. 


shoot sv h 


emerged above the soil surtace 
desirable to investigate the possibility aot 
of tillers which failed to 


from the deeply buried buds, 
therefore not 


appear above the soil surface and were 
taken into consideration. 

The results of this experiment are more suggestive 
than and well prove rewarding if 
further work is carried out along simular lines. Also, 
the economic implications of the problen have not 
been considered. It should be noted that in the field, 
the usual depth of the underground part of the culm 
10em. It has been shown that better vegetative 


growth and seed production rrizay be induced by 
Betore the 


conclusive, 


iss 
burving the culms to a depth of 15 em 
vivantages of these results are utilized, it is 
to find out the effect of the mere pulling out 


NECOSSAary 
and 


transplanting of wheat culme Comparison must 
he made in the field, between the vield of 


been and later trans 


plots om 


which wheat culms have 
planted 15 em. deep. and control plots It is 
adverse effect on 


very 
the 


probable that pulling has an 
ulms, 


growth and seeding of wheat ¢ 
<o that anv gain in vield obtained through transplant 
ng at a depth of 15 em will be cour unced by 
this mum al effect and the addition il co of labour 

Deep burial of seed at the time of sowing mies 
an casier and more practicable alter wative But the 


semllings 


} mercy nit 


seem 


limitations of this method are obvious since 


pl “duced from seeds which had been sown too deeply 
vill fail to emerge above the soil surface 
1 am indebted to Prof \. H Nasr for various 
orking facilities duriu yg the course of this work 
to Prof. A. el Khishin for prov iding 
lhanks are also due to Dr. S. Tolba and Dr 


wheat 


r statistical advice. 


R.. Pr First Pan-Arab * Alexandria (19 


' Halwagy 


ore 

514 

Fable 

Ba rf ‘ “4 
‘ t | } 

y 
: 

5 


May 6, 1961] 


SEX AND STRAIN DIFFERENCES 


NATURE 


IN ELECTROSHOCK 


CONVULSIONS OF THE RAT 
By D. E. WOOLLEY*, P. S. TIMIRAS, M. R. ROSENZWEIG, D. KRECH 
and E. L. BENNETT 


Departments of Physiology and Psychology and Lawrence Radiation Laboratory, 
University of California, Berkeley 


UR objectives were to determine whether 
differences in the fthreshold and pattern of 


electroshock seizures exist between male and fernale. 
and maze-bright and maze-dull rats 

Our interest in this problem developed from the 
following considerations: (1) Woolley and Timiras' 
have shown that the administration of various sex 
steroids to rats alters brain excitability as assessed 
by the electroshock threshold test The 
striking excitatory action of oestradiol suggested that 
female rats might have a lower convulsive threshold 
than males. (2) Rosenzweig et al.2 have demonstrated 
that in rats selectively bred for differences in maze 
learning ability, the superior learners (S, strain) have 
a higher brain acetylcholine (ACh) and 
cholinesterase (ChE) activity than the inferior learners 
S, strain Thev have proposed that the level of 
eentral ACh-ChE activity is related to efficiency of 
neural transmission and of learning. This, together 
with reports® that drugs which lower the convulsive 
threshold also ChE activity in 
of the cat brain, and with the finding’ that subcon 
vulsive central exeitatory 
the learning ability of the rat, suggested that the Ss, 
strain nught have lower convulsive thresholds than 
the 


seizure 


content 


Increase 


parts 


doses of drugs increase 


train 

In the pre male and fem S, and NS, 
rats, 125 age, Klectroshock 
were produc ed with the apparatus 
5; this 


in ref. 5; 
eireuit and can 


ent work 


days of were used 


apparatus has a constant current 
set to give the desired value 
independently of the re the 
The electroshock threshold (EST) 
is defined as the minimal armount of 
current im milliamperes delivered 
for 0-2) see will 

convulsion of the 
equilibrium. A 


greater 


be pre 
of current istance of 
animal seizure 
alternating 
through corneal 
elicit a barely 
aws and 
lower 
brain 


electrodes which 
detectable 
forepaws 
threshold is 
excitabilits 
In Table 1 are shown the EST values for the four 
both strains, female rats 
significantly lower value than males. For both sexes, 


clonie 


ears, 


without loss of 


assumed to 


sub-groups. In have a 


Table 1. BES IN MAL} 


TROSHOCK SEIZURE THRESHOLD DIFFEREN( 
iHT DULL Rats 


FEMALE MAZE-BRI AND MAZE 


(The 


These sex 


the S, rats have a lower EST than the S, 
values in the table are based on f-tests.) 
und strain differences are what we expected 

Because the females were lighter than the males, it 
was desirable to determine whether EST was related 
to body weight. Therefore, between 
body weight and EST were determined for each 
sex-strain sub-group separately and were then com- 
bined by method to give an average 
corre! The following product moment correla- 
tion coefficients were found: S, 0-76; S, 9, 0-15; 
051; S 0-46: 0-47 (P < 
lhese positive correlations might be explained by 
either or both of two hypotheses: (1) variations in 
EST are consequences of the influence of body mass 
on Current spread, and thus on current density in the 
brain. Therefore, the heavier the animal the greater 
the current that must be applied to elicit a seizure; 
(2) body weight and EST are independent expres- 
sions of the hormonal and metabolic balance of the 


correlations 


Snedecor’s 


* 


¥> average 


animal. 

To obtain further information on the effects of 
tISSUG Nass current density in the brain, we 
examined the correlation’ between brain weight and 
These correlations 


on 


EST for the various sub-groups 
ranged from 0-12 to O-OL, none 
greater than This be interpreted as 
inconsistent with the ‘tissue mass’ hypothesis. Also, 
contrary to this hypothesis, is the fact that, although 
the S, and S, strains of rats differed sigaificantly in 
MST, their body weights were equal 

It is known that osstradiol decreases body weight 
and EST. In support of the ‘metabolic’ hypothesis 
is the finding® that cestradiol can lower EST before 
body weight is decreased. 

Although we tend to interpret the covariance of 
hody weight EST as reflecting two relatively 
independent effects of the hormonal state of the 


being sigaificant ly 


and 


animal, we cannot eliminate completely the ‘tissue 
mass’ hypothesis. However, in our second test of 
brain activity, the maximal electroshock seizure 
(MES) pattern, the response to the supramaximal 
independent of current density, as 
demonstrated in ref. 7 

A maximal electroshock seizure consists of both 


stimulus, is 


tonic and clonic components, and in the rat the tonic 
phase is divided into tonic flexion followed by tonie 
extension of the limbs. The tonic extensor phase 
represents the maximal seizure activity of which 
the nervous system 1s capable, and its duration is 
taken as a measure of the spread or reverberation of 
impulses involved in convulsions. The duration of 
tonic floxion is proportional to the intensity of the 
inhibitory state which overcome before 
appearance of the tonic extension. Thus, the longer 
the and/or the shorter the tonic 
flexion the greater the convulsability 


must be 


tonic extension 
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m.amp. tor 0 rat ver in each 
tl ib-wr s total of 72 ra all we sbout 125 
Vertical bracketed lit show standard err it 
tes for h phase 
The MES patterns for the different groups are 


viven in Fig. | Avain strain and sex differences were 
72 per cent ot the S, males and 8 per cent 
f the S, females failed to exhibit tonic extension, 
vhereas all the S, rats showed this phase Both 
S, males and females showed significantly shorter 
total tonic and tonic extensor phases and significantly 
longer tonic flexor phase than the S,. Duration of 
lonus was shorter in the S, strain than in the S 
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seizure 


heave 


Thus the animals 


which 


muaze-bright 
pattern suyvests a lesser reverberation of 
impulses in the brain as compared with the maze-dull, 
although excitation occurs more readily in the maze- 
bright. This interpretation is in accord with con- 
lusions' derived from investigations of behaviour of 
the S, and S, strams 
In both strains the 
shorter extension and longer flexion than the females 
Phis sex difference can be ascribed to oestradiol, which 
has lengthen extension and 
shorten tonic flexion. Both the longer tonic extensor 
phase and the lower EST of the females support the 
that have a usability than 


tales have a significantly 


been shown' to tonic 


view they greater 


“On 
s 


rats have 
and both male 


In conclusion, if seems to us that 
than males, 
strain 


a vreater convulsability 
and female rats of a maze-bright 
seizure thresholds and shorter extensor phases during 


It is sugyested 


have lower 


tnaXimal seizures than maze-dull rats 
that these sex and strain differences are due to differ- 
ences in hormonal balance (sex steroids) and brain 
chemistry (acetvicholine cholinesterase levels 
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presence of a normally imactive diphos 
phopyridine nucleotide (DPN) pyrophosphatase 
in Staphylococcus aureus has been shown!' recently. 
The of this enzyme can be demonstrated 
in whole organisms or in sonic extracts only after 
certain manipulations such as heat treatment. Be- 
cause Staphylococci: may 
survive in leucocytes after phagocytosis?, the pos- 
mtraleucoeytic activa- 


prese mee 


some cireumstances 
sibility was entertamed that 
tion of this staphylococcal enzyme might decrease 
the pyridime nucleotide-level of the white cell suffi- 
ciently to interfere with its metabolism and with its 
eventual killmg of the engulfed 
Changes in glycolysis, and in the 
shunt, as well as im the electron transport system 
all mvolving 


iis 
monophosphate 


some pyridine nucleotide-lnked re- 


actions) have been reported as occurring in associa- 
tion with phagocytosis. Specifically, studies em- 


ploying imert polystyrene particles as the foreign 
material have shown, during the phagocytic event, 
rather striking metabolic changes, such as mereased 


uptake, increased lactate production, and 


oxvgen 


(Infectious Disease Unit), Boston, Massachusetts 


increased activity of the monophosphate shunt as 
evidenced by an imecreased appearance of C-1 of 
glucose as carbon dioxide relative to C-6 of glucose’. 
The importance of glycolysis in the successful phago- 
cytosis of heat-killed yeast cells by guinea pig poly- 
morphonuclear leucocytes was further shown in the 
work of Fisher and Ginsberg*. They demonstrated 
reduced phagocytosis by polymorphonuclear leuco- 
cytes which had previously been allowed to react 
with influenza virus. However, their evidence 
suggested that the influenza-induced block in meta- 
bolism that resulted in decreased phagocytosis was 
probably at the glueose-6-phosphate to fructose-6- 
phosphate step. 

Studies of oxygen uptake by leucocytes that had 
phagocytosed heat-killed Staph ylo have shown 
an increased uptake with a coagulase-negative 
strain of Staphylococcus epidermidis and decreased 
uptake by a coagulase-positive strain of Staphylo- 
Similar investigations with viable coagulase- 
positive Staphylococct by the workers have 
shown increased uptake of oxygen with one strain 
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wid dec iptake with a second stram 


work. particularly the decreased uptake ot 


by white cells which hed phagocytosed heat 
coagi tlast Staphyl sted t he 

bility DPN 
of the muero-organism have been active 
DPN has a well-established 
fo study possible 
evidence tor activation within the white cell of the 
nornwdly inhibited DPN pyrophosphatase of Staphylo 


that the ‘heat-activated pyvrophos 


with the leucocyte, 


role om eleetron 


iS lirect measurements of leneocyvtic 


ileotides followmy interaction with var! 
undertaken 
cribed, 
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pre} 
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the work to th 
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olution of me sodium 
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About S85 
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collection hepar! 
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there 
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ehamiber, and 
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real blood cells per cont oft t he 
blood 


weration im 


bacteria us were iltures grown wit 


broth, except the 


under relatively 


Bernheiner" 


which were vrows 


conditions im the 


Stre plo 
anaerob' medi of 
The 


olony 


number of viable organisms was established by 
The 


mov per ce rt 


counts bacter were then centrifuged 


and washed twice sium chloride 
Afterwards, t he Vv were 
suspended in either 0-9 per cent potassnum ¢ hloride 


thoroughly dispersed and 
solution or in Krebs-Ringer phosphate buffer ad 
justed to pH 7-4 


of approxunately 4 


consisted 
fresh 
per 


Incubation mixtures 


10° white blood cells, 
guinea pig serum im a@ fini concentration of 
(28 umoles), and Staphylococes at average 
multiplicities of 2, 5, 10, 25, or 50 per white blood 
cell. all in a final volume of 6 ml. The mixtures, in 
polyethylene tubes, were shaken at 90 eyveles mon. in 
a In later experiments, incubation 
mixtures of 3 ml. volumes m small silicone treated 
tlasks shaken under the 
concit rons All expernments were carried out 
for 40 min. At the conclusion of the exper 
ment the contents of the flasks chilled, trans- 
ferred to polyethylene tubes, and centrifuged in the 
cold at The sedimented cells then 
extracted with 5 per cent acid 
and analysed for DPN by the methyl ethyl ketone 
fluorescence method? For the estunation of the 
reduced form of DPN and TPN, hot 0-1 N sodium 
carbonate extracts were prepared’. 

The DPN content of freshly isolated 
found to be 
white determinations). The for 
total pyridine nucleotides, that is, ineludmg the 
oxidized and reduced forms of both TPN and DPN, 
14°56 10* white cells. A 
lower valne sgm. 10° blood 
total pyridine nucleotides of human leucocytes has 


cent, wlucose 


water-bath. 


Erlenmeyer were 
aero 
bieally 
were 


were 


trichloroacetic 


pig 


leucocytes was agin. 


cells (20 value 


somew hat 


cells) 


stn 


was 
white tor 
pres iouslv been reported’. 

Within three 
average multiplicity of fifty 
(var. aureus, strain No. 241) 
white cell DPN-level began to decrease 
tinned to decrease over the fire’ 15 min 


interaction with an 


viable 


minutes ot 
Staph yle MOTE 
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con- 
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and 
of meubation 
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the 


average 


After 
remained stationary. At this 
the 
produced when oldies 
cultures of Staphylococe used As cen be 
seen in Fig. 2. cells well along in the stationary 
phase of growth (14 36 hr.) were more effeetive in 
DPN-levels than cells collected in the 
logarit hmuc That this enhance 
ment of loss of DPN was not due to an mereas* mn 
the DPN pyrophos 
phatase of the organism can also be seen in Fig. 2 
There significant variation m= the 
wetivity of sonic extracts of Staph ylococeus aureus 
No. 241 in cells harvested between ten and thirty-six 
Similar 


this tune, for as long as | hr 
Sabine 
decreases 


multipheity even more 


lencoevte DPN-level were 


were 


lowermys the 
of growth 


activity of heat -activated’ 


Was ho spree itt 


growth decreases 
TPNH were comparable 
The normal level of TPN in the cells 


was so low as to make measurements ot change Wh 


hours of 
DPNH and 


t rimenits 


observed 


its level subject to question 


ascertain whether the decrease of 


cells 


In order to 
DUN in the 
destruction o1 from the white cells, attempts 
to determine it DPN could be recovered! 
the after 40 
Staphylocoecs with leucoeytes 


white was due to intracellular 
leakage 
were 
min. of mteraction of 


None was recovered 


trom medium 
following lyophilization of the medium under con 
ditions in which 5 ugm. of added DPN could re wclily 
he detected 
pig leucocytes have a potent DPNase which rapidly 
cleaves exogenous DPN, this experiment has not 
ruled out the possibility of DPN leakage and sub 
sequent cleavage 

To evaluate further any possible role of the ‘heat - 
activated’ DPN pyrophosphatase of Staphylococcus 
aureus in the decrease pyridme nucleotides of 
white blood cells, carried out 
with boiled Staph ylococes (pyrophosphatase fully 
activated) at an average multiplicity of 50) per 
leucoevte. The decrease ‘with boiled Staphylococer 
proved to be only about 60 per cent of that obtamed 
Although the original 


However, masmuch as pines 


experiments were 


with unboiled organisms 


in tet 


Decrease 
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strain No ver 
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Fig. 2. Effect of 


observations were made at high multiplicities (50) 
effects were noted with boiled and un 
at multipheities of 10 5 


significant 
boiled organisms 
(Table 1). It became 
decreases in leucocyte DPN-levels with multipl cities 


and 25 
possible to demonstrat: 


as low as 2 or 5 when meubation was carried 
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than in polyethylene tubes 

cent of the 


ained 


which mixing 
Under 


white 


Was more 
thes« 


cells 


out in siliconized 
efficient 
conditions, about 75 per 
contamed Staphylococe ‘on 
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heat-activated DPN 
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content of one 
Table 2). One 
is enzyme produced a 
other 
The 
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enzvime failed 


whereas two strains 


t number 


lacking the 


of strains tested 1s 0 small as vet to wri 


general conclusions 
The py richire 
with Staphylococe: is not non-specific one 
with le 
different strams 
DPN-level of 
DPNase 01 
subtilis 


srande 


loss of nucleotides on mteraction 
resulting 
anv bacterium woecytes, 
as can be seen in Table 2. Three 
of Escherichia coli did not lower the 
leucocytes. These organisms had no 
DPN Two strains of PB 
simlarly had no effect, one of these, strann 


(kindly supplied by Prof. N. O. Kaplan), having a 


from imteraction of 


py ropho 


AND MeTHOD OF IN 


UPN-LEVELS 


Table 1 


YTR DUN-LEVELs 


Per cent 
decrease 
cyl 


DPN-level 


heat-activated’ DPNase Proteus vulgaris ATCO 
No. 9484) had a DPN pyrophosphatase which was 
not ‘heat-activated’, but it failed to cause a drop in 
DPN-levels. Both strams of group A 
tested produced profound drops in 

cell DPN-levels. It is of interest 
No. 30. that the 
prod the extracellular enzyine DPNase, 
strain No. 29 produced large amounts of this enzyme 
Thus, it would appear that the presence of a DPN 
cleaving enzyme ina micro-orgarism Is not nece ssarily 


induce 


tre ptococe? 
blood 
stram 
did not 
whereas 


white 
to note that 
decrees 


caused greater 


loss im 


correlated with its ability to 
le Bernheimer et al. have shown a rather 
striking be tween DPNase production 
and lenecotoxicity of streptococcal strains However, 
they 


meoevtes 

correiation 
demonstrate 


were unable to 


lencoeytes by a purified preparation of the extra 
cellular DPNase. However, this did not 
that DPNase might be 

lenceotoxieityv, since it Was mot 


had actually 


eliminate 
nsible 
vhe ther 


t he possibility 
for the 


} 


the perm trated mto t 
evtes 
The 


cells 


significance of the loss of DPN im white blood 
Staphylococe: and its 


initiated by possible 

lation to the Virulemes ot the 
to be elucidated. Work on the survival of intra 
eelhilar Staphylococes in such ce pr ted white blood 
cells as well as further work on uptake of oxygen 
ete., should help to elucidate the s gnificance of this 
biochemical lesion 
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LETTERS TO THE EDITORS 


RADIOASTRONOMY 


A New Determination of the Solar Parallax 
by Means of Radar Echoes from Venus 

DurInG the recent close approach of Venus the 
Jodrell Bank radio telescope has been used to obtain 
adar echoes from the planet. ‘T radar equipment, 
which operated at a frequency of 408 Me. 's., had a 
peak power of 60 kW. and gave 30-m.sec. pulses at 
one pulse per The and receiver 
were operated alternately for periods of approxunately 
10 Venus and back. To 
rotation of the 


econa. transmitter 


tive minutes, the light-time 
eloninate fading caused by Faraday 
Ime of polarization of the signals in the Earth’s iono 
sphere, an aerial system transmutting right: cireular 
This 
was achieved by means of a feed aerial consisting of 
crossed coplanar dipoles and reflectors fed in quad 
rature from a hybrid ring, which also provided 40 db 


polarization and receiving left circular was used. 


Rabe 1950 Evans 1959 


Spencer Jones 


1931 


Sout 


own in relati 
w 


s} enting 


nels atte 
es in each case represent « 
n each 


nfirming tt 


of isolation between the receiver and transmitter. An 
electron-beam parametric amplifier (Adler tube) witha 
note figure of 2 db. formed the input to the receiver. 

As the signal to noise ratio was expected to be less 
than unity a real-time integrator was used to detect 
the The output of the final intermediate 
frequency amplifier, had a band-width of 
s., Was applied to a linear detector ; a variable 


echo 
which 
frequency pulse output was then produced, linearly 
leper ndent im rreque»ney on the detected voltage, The 
integrator sampled this pulse output at eight adjacent 
positions on the tune base, each sampling period beimg 
The outputs from corresponding sampling 
were counted in eight 
Thus if only noise 1s 
channels will show 
if an echo is 


msec 
periods OTL SLLCCORSIV 
channels. 
present the counts in the eight 
random fluctuations about a mean, but 
present the count in one channel will show a signifi- 


SWeOps 


separate counting 


cant rise from the mean 

During the observations the range of Venus was 
changing by as much as a sampling period within a 
few munutes, so an automatic system was employed to 
alter the position of the sampling channels to keep the 
echo always within one channel. This system was 
accurate to within 2 msec. The Doppler shift of 
the returned signals was changing by an amount equal 
to the receiver band-width every few minutes, due to 
the rate of change of the relative line of sight velocity, 
and therefore the receiver was tuned manually to 
keep it within + 3 ¢./s. of the predicted frequency. The 
whole spread of likely values of range was covered by 
three different settings of the sampling channels. 
Echoes were first detected on April 8, as soon as the 
equipment was operat ing’ correct ly, and continued to 
be detected until observations ceased on April 25. 

Fig. 1 shows some of the results, together with a 
chart of other recent determinations of the 
astronomical unit, the values corresponding to the 
possible ranges of Venus explored. Each of the sec- 
tions a, /, ¢ and d shows the result of integrating for 
20 receive periods assuming the value of the astro 
below the centre of the integration 
The limes on each side of the means 
Also shown at e 


sOTne 


nomical wunit 
channel system. 
represent one standard deviation. 
is the result of halving the sampling period in order 
to confirm the position of the echo more precisely ;_ it 
will be seen that the echo is now divided equally to 
within a standard deviation between channels 3 and 4. 
half-way between the 
and is signifi 
Technology 


The prerent re ult lies about 
values of Rabe! and Spencer Jones?, 
than the Space 


value. 


lower recent 


3 


cantly 

Laboratorie> 
Our result is : 

Light-time for one a.t 499-011 + 0-017 


Solar parallax 7943 + 000083 sec. of are 


The computations of azimuth, elevation, range and 
Doppl« r shift needed for this work were made on the 
Mercury Computer in the University of Manchester. 
They were based on the {stronomical E phe WETLA and 
the following values of constants were assumed ; 

of light 792-5 km./see 

rial radius of Earth 1.378-388 km. 
Jodr Bank radius of Earth km 
Radius of Venus (ref. 4) OO km 

The most likely cause of systematic error in the 
result is uncertainty as to the distance of the reflecting 
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urface tron thie entre ; it has heen 
assumed that this is the same as the planet's radius 
However, if the effective reflecting surtace were closer 
to the centre by 7 per cent it would only make an 
uncreare of one part mm 10° in the above value for the 
parallax, so that such an effect would be small 


compared with the linuts of error 

A previous attempt to determune the solar parallax 
Jodrell Bank during the close approa h 
After 350 
empuivalent to OS} hr. of 
solar parallax of 8-8020 sec. of are was 
the basis of an 2} standard 
deviations. This agreed with the Millstone Hill value 
obtamed in 1958 °, but there was an 8 per cent chance 
that alone produced the rise im the 
channel which would appear to be a probable explana 


was made at 
of Venus in September 
periods integration—a 
value of the 


determined on echo of 


nome counter 


tron of these earher results 
A fuller this 


cliscussion of albedo of 


tovether 
Vents, 


account of work, with a 
the will be 


reported elyewhere when the tape recordings made 


raclio 


during the observations have been analysed 
We wish to thank Sir Bernard Lovell for his interest 
Our technical assistant. A. ¢ 


and encouragement 


Prior, designed and constructed the automatic ranging 


circuits and gave valuable assistance at all stages of 


the programme. This work was supported in part by 
United States Air Force Contract No. A F611 (052)-172 
J. H. THomson G. N. Taytor 
J. Kk. B. Ponsonsy’ R. S. Rocer 
University of Manchester, 
Nuffield Radio Astronomy Laboratories, 
Jodrell Bank, Macclesfield 
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ASTROPHYSICS 


Observations of Satellite 1960 -!, and a 
Comparison with Satellite 1958 61 


July, 1960, I mace 
vatellite 1960 21 2), as an exercise m prediction 
and visual tracking, and to study the dampmg of tis 
be of 


SINCH have observations of 


pm. The following data and comments may 
mterest to those engaged im precise analy Sis 
This satellite has given characteristic flashes, which 
are sharply defined when the satellite is between the 
Sun and the This is in keeping with the now 
fanuhar experience that m ‘crescent illumination, the 
intensity of sunlight reflected from a satellite is most 
of profile, and superimposed 
Vidas 2 is normally a magnitude 


observer 


sensitive to change 
specular reflexions 

3 object at close range, with infrequent flashes to 
magnitude l while at long range it is very mouch 
fainter 

Table Ll contains the data from my observations at 
this location, 34° 43° S., 138° 42’ E. Timing the flashes 
by a simple stop-watch and bmocular technique, the 
interval 7’ contaiming N flash cycles can be determined 
usually to within | see The two observations miade at 
long range, and therefore smaller angular velocity of 
suggest a slight the observed 


It may be tentatively assumed that the 


transit, reduction of 
flash period 


cylinder is rotating in a direct sense about a transverse 


AXIS. 


NATURE 


receive 


As ‘ 
i ON 
cyel 
‘ \ i 
’ 21.826 21.430 6 
I» stis 172 ' 
S51 =.455 N.N.E 
" 
j 20 N.} 


If the ‘tumbling’ period (47?) can be stated closely 
by the relation: 4? =7)(N + 0180), the deviation of 
the observed flash period from the true tumbling 
period ts about 0-2 sec. im transits at Losec. Inthe 


above equation, 41s the angle of moverniment of Che line 
of sight during an observation 


The rotation period 2? has imereased at a constant 


rate of 0-020) sec day. from sex on Julw 18, 
1960, to 14-0 sec. on January 8, 1961 Durimyg thos 
interval, the orbital period has decreased only trom 
94-40 to 94-32 min 

It is of particular interest to compare the rate of 


tor =1, 
Relovant 


decrease of angular moruentum of 


with that for 41 (Sputneh 3 rocket 


spun 


The eritical « OLD 
tarding 


details are set out in Table 2. 
are between the values of the re 
couple d(/@) dt and the factors considered likely to 


determine these, principally the air density at perigee, 


respeckive 


and the length and protile area of each satellite 


Tat Factor RELATIN THE Reorat SATELLITH 


\ ary 
i 
Angul 
nitial 
final 
rapolated t 0 
Fra t spent mear 
Te) dt (diva 
initial 
tinal 
trapolated ¢ ha 
Meat r den 
2 ! 
The dimensions of 1958 41 are not aecurately 


known Notni and Oleak! derive from data by King 
Hele? the relation 2-86 100" em where 
> is the air density at perigee (approximately 3 la 

gm.em.-3). The rocket mav have been heavier than 
the Atlas satellite (1958%), so VW may have been as high 
as 5.000 kgm. From the observed brightness and large 
fluctuations of brightness, it is reasonable to expect 
L~20m.. with LD, while consideration of mechan: 
eal design suggests 1 - 10D. Assiuning that the rocket 
hody tapered to the base of the instrumented cone 


= Mav 6. 1961)... +20 
i 
i 
is 
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>» NEW AND VITAL VOLUMES < 


Recent Ciba Foundation Symposia 
THE NATURE OF SLEEP 
Hit sllustrations 50s. 
QUINONES IN lca | ADRENERGIC MECHANISMS 
TRANSPOR 163 iNustrations 70s. 
82 illustrations 


THE ESSENTIALS ef MATERIA MEDICA, PHARMACOLOGY 
ND THERAPEUTICS 
by R.C.P.I 
lust Ready 30s. 


ELEMENTARY PHYSICS 
for Medical and First Year University Science Students 
By G. STEAD. M.A., D.Sc... F.inst.P., and C. B. ALLSOPP, M.A., Ph.D 
D.Sc., F.lnst.P. New (Tenth) Edition. 465 iliustrations 22s. 6d. 


BASIC ESSENTIALS OF BLOOD GROUP THEORY AND 
PRACTICE 

By KATHLEEN BOORMAN and BARBARA E. DODD, M.Sc., Ph.D 

30 illustrations. Ready May 18s. 


AN INTRODUCTION TO FUNCTIONAL HISTOLOGY 
By GEOFFREY BOURNE D Sc.. D.Phil 
New (Second) Edition. 181 illustrations Rs. 


pH AND BLOOD GAS MEASUREMENT 
Methods and Interpretation 
A Symposium edited by R. F. WOOLMER, V.R.D., B.A., B.M., B.Ch 
FFAR.CS. 48 illustrations 30s. 


New ‘‘Recent Advances” 
HUMAN NUTRITION 
With Special Reference to Clinical Medicine 
By J. F. BROCK, D.M.. F.R.C.P., and specialist contributors 
35 illustrations 50s. 


HUMAN GENETICS ] BIOCHEMISTRY 
Edited by LIONEL PENROSE. M.A New rth) Edition 
M.D.,F.R By W. GOODWIN, D.Sc 
27s. 6d. | F 1.C. 89 illustrations. Os. 
CLINICAL PATHOLOGY 
Bacteriology ; Chemical Pathology ; Haematology ; 
Series 3, Edited by S. C. DYKE, F.R.C.P. 151 illustrations 


J. & A. CHURCHILL LTD. 
104 GLOUCESTER PLACE, LONDON, W.! 


By R_H. MICKS, M.D 


New (Eighth) Edition 


13 illustrations 


Histology 
50s. 


She alest 


ANNUAL REVIEWS 


PLANT PHYSIOLOGY 
11 (June 1960) 


ENTOMOLOGY 


Vol. 6 Jan. 1961) Vol 


BIOCHEMISTRY 
29 (Gluly 1960) 


PSYCHOLOGY 
Vol. 12 (Feb. 1961) Vol 


PHYSICAL CHEMISTRY 
Vol. 11 (Sept. 1960) 


PHYSIOLOGY 
Vol. 23 (Mar. 1961) 


MICROBIOLOGY 
14 (Oct. 1960) 


PHARMACOLOGY 
Vol. 1 (April 1961) Vol 
NUCLEAR SCIENCE 
10 (Dec. 1960) 


MEDICINE 


Vol. 12 (May 1961) Vol 


$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC... 
231 GRANT AVENUE, 
PALO ALTO, CALIFORNIA, U.S.A. 


BRITISH 
HIGH PRESSURE 
AUTOCLAVES 


Tilting, Shaking, Rotating and Vertical types. 
Autoclaves to special design. 
Pressures up to 500 atms. 
Temperatures up to 500 degs. Cent. 
Capacities 50 ml. to 5 litres. 
Stainless steel throughout to ENS58 specs 
Electrically heated. 
* 
Controlling, recording or indicating instruments 
supplied to customer's preference. 
* 


Send details of your requirements 
to the actual manufacturers. 


CHAS. W. COOK & SONS, LTD. 
97 Walsall Rd., Perry Barr, Birmingham, 22B, England 


COMMISSARIAT A ENERGIE ATOMIQUE 
SOCIETE FRANCAISE DE METALLURGIE 


— Plutonium 
1960 


Proceedings of International Conference 
on Plutonium Metallurgy, Grenoble 

6 10 in., 800 pp., 400 illus., 90 tables 
Autumn 1961 £9. 9s. 


Grison (Centre d'Etudes 
Lord (Aldermaston) and 
comprising 41 papers 
Britain, 8 France) revised 


DITED by Emmanuel 

Nucléaires), W. B. H. 
R. D. Fowler (Los Alamos) ; 
(19 U.S.A., | Canada, 13 Gt 
by the authors ; rapporteurs’ addresses ; discussions ; 
synopses in French and English ; name and _ subject 
indexes : the most comprehensive and well balanced 
study of Plutonium Metallurgy likely to be available for 
years to come. 


Order now from vour Technical Bookseller 
Synopsis from the Publishers 


CLEAVER-HUME 
London: 31 Wright’s Lane, 


PRESS, 
Kensington, W.8 
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The following three books 
are from Methuen’s 


series of 


UNIVERSITY 


*In the present chaos of paperbacks it 1s heartening to 
come across a series that aims at a particular audience 
and caters for specific needs Clearly the University 
| Paperbacks are principally produced for the benefit of 
students ; and undergraduates who are tired of running 
between the university and the faculty libraries should 
have reason to be grateful to Methuen for a number of 
reasonable prices in 


standard works of criticism at 


respectable 


‘Relativity 


‘Mathematics of Engineering 
 $ystems Derek F. Lawden 


introduction to Astronomy 
C. Payne-Gaposchkin 


covers. —~New Statesman 


Methuen’s Monographs 


The Special Theory of 
Relativity 


H. DINGLI 


tion from experiment, to 


The Theory is presented as a generaliza 


meaning in absolute motion 
the book is the development of the familiar formulae 
of the theory from the single postulate regarding length 
4 Physical Monegraph. 4th edition 10/6 


Vertebrate Reproductive 
Cycles 


WILLIAM S. BULLOUGH, D/Sc., presents a brief but 


up-to-date account he main facts and theories about 


the sexual physiolog 
{ Biological Monograph 


the vertebrates 
2nd edition. 12/6 


36 ESSEX STREET, STRAND, LONDON, W.C.2 


PAPERBACKS 


Albert Einstein 7/6) 


12/6 


the effect that there is no | 
The distinctive feature of 


HOSLAB 
Regd. Trade Mark 
Laboratory Equipment 


THE ‘CENTRAL’ 
AUTOMATIC 
FRACTION 

COLLECTOR 


LEAFLET 
ON 
APPLICATION 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQUARE, LONDON, E.C.1 
COMPLETE LABORATORY FURNISHERS 


COCKROACHES 


on the Flying Scotsman! 


Whenever living material and specimens are required 
by the schools, universities, and research labora- 
tories of the United Kingdom you can be sure that 
Gerrard's are consulted. Animals are despatched by 
rail, travelling humanely and in the fastest possible 
manner, never over a week-end. 

Those concerned in Zoology, Entomology, and 
Botany will do well to see that the expert know- 


ledge of Gerrard is behind their supplies. 


GERRARD 


AND COMPANY - LIMITED 


46-48 Pentonville Road, London N.| 
Telephone: Terminus 8006/7 
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MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Mations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association’s annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase of 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’"—-The Economist. 

508 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems. This is the first of a series of four monographs 
being prepared on European problems. . B55 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume. The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 84s 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 
rain-making, radio astronomy, and cosmic rays. Profusely illustrated. 30s 


ST MARTIN’S STREET LONDON WC2 
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4 
New Books 


Analogue Computation 
Stanley Fifer 


A broad, comprehensive account which covers al! the elements of 


physics, mathematics, programming, computer engineering, and desigr 
concerned in the application of analogue computers to practica 
problems 4 volumes £15 6s 6d 


An Introduction to Linear Statistical Models 
Volume 


Franklin A. Graybill 

Five general linear models, the bases of experimental statistics, are 
covered in this excellent text, which offers practical and theoretica 
guidance to statistical consultants, economists, mathematicians, and 
agricultural scientists 97s 


General Physical Science 
George G. Mallinson 


An elementary text designed for those courses in physical science 
which encompass astronomy, physics, geology, meteorology, and 
chemistry 45s 6d 


Instrumental Methods and Techniques 
A Laboratory Manual 
Charles B. Reilley and Donald T. Sawyer 


This laboratory manual covers the major instrumental methods used 
by chemists, with particular emphasis on electro-chemica!l and optica 
methods. It is intended for instrumental courses in both analytical and 
physical chemistry 46s 


McGRAW-HILL 


Other ae Products & 


INCUBATORS 
UNIVERSAL BATHS 
SOXHLET HEATERS 

THERMOSTATIC BATHS 
OYEPOT BATHS 
BREWERS MASH BATHS 


“PATRA™ 
HUMIDITY CABINET 


Send for illustrated catalogue to:— ; 


LABORATORY 
THERMAL EQUIPMENT LTD 


GREENFIELD, Nr. OLDHAM, ENGLAND 


BACK ISSUES OF JOURNALS 


ALWAYS REQUIRED BY. 
We. DAWSON SONS, LTD. 
Back Issues 
16 WesT STREET, 
FARNHAM, SurRREyY, ENGLAND. 
Teu: FARNHAM 4664 


SCIENCE & THE HUMANITIES 


CABLES: DAWBOOKS. FARNHAM 


IN 


NYLON ° P.T.F.E. 


No Quantity too smal/ 


H. ROLLET & CO., LTD. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
List on application 
BRASS COPPER - DURAL: ALUMINIUM - BRONZE 


LONDON, BIRMINGHAM, LEEDS. LIVERPOOL, MANCHESTER 


WANTED TO PURCHASE 


Scientific books & periodicals 


| 
| 
| 
Entire libraries. and smaller collections ; 


| 
| sets and runs. foreign and domestic 


| WALTER J. JOHNSON, INC. 
| 11 Fifth Avenue, New York. 3. N.Y.. U.S.A. 
| Cable BOOKJOHNS, NEWYORK 
| British Office: ACADEMIC BOOKS, LTD. 
17 Old Queen St.. London, S.W.1 

WHlItehall 6631 


: 
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IT HAPPENED THIS MONTH... 
a glance at yesterday in relation to today 


IN MAY—(1874)—James Clerk Maxwell philosophizes about colour vision. 
“L have here... a picture of the structure upon which the light falls at the back 
of the eye. There is a minute structure of bodies like rods and cones or pegs. 
and it is conceivable that the mode in which we become aware of the shapes 
of things is by a consciousness which differs according to the particular rods 
on the ends of which the light falls. just as the pattern formed by a Jacquard 
loom depends on the mode in which the perforated cards act on the system of 
movable rods in that machine. In the eve we have on the one hand light falling 
on this wonderful structure. and on the other hand we have the sensation of 
sight. We cannot compare these two things: they belong to opposite categories. 
The whole of Metaphysics lies like a great gulf between them.”! 


While the gulf between light and sight remains. it is narrowing; we know more 
about the intermediate processes. DPN has been shown to play an important 
role in the metabolic transformations triggered by light-activated bleaching of 
the visual purple or rhodopsin. 17? provides the chemical energy for the neuro- 
physiological mechanisms that follow. For workers who are reducing the gulf 
still further, Schwarz BioResearch supplies DPN, ATP, and other important 
metabolic cofactors such as adenylic acid. cocarboxylase. flavin adenine dinu- 
cleotide, guanosine diphosphate, and guanosine triphosphate. 


IN MAY—(1984)—Max Bergmann has yet to leave Dresden for the United 
States, but his papers are already appearing in American journals. This month, 
in Seience, he discusses the use of carbobenzoxy amino acids in the synthesis 
of peptides. These “beautiful crystalline” substances gan easily be transformed 
into their acid chlorides or azides. and the latter in turn condensed with other 
amino acids to vield carbobenzoxy peptides. The carbobenzoxy residue can 
then be readily eliminated without using a hydrolytic agent and thereby without 
risking a split in the peptide bond. Since carbobenzoxy amino acids are surpris 
ngly stable to racemizing influences. it is now simple to prepare many optically 
active peptides previously considered practically inaecessible.* 

It is an even simpler matter to order many optically active peptides. Schwarz 
BioResearch is the exclusive distributor for more than 40 carbobenzoxy amino 
acid derivatives produced by the Yeda Research and Development Company, 
Ltd. at the Weizmann Institute of Science in Israel. Yeda also produces a large 
number of polyamino ae tds and Gr compounds, 1 catalog is yours on reques! 


IN MAY—(1956)—Lowe and Rand discuss the ability of cortisone to produce 
certain changes in liver metabolism of RNA in rats.” They suggest that a varian! 
RNA may be synthesized under the influence of cortisone or that normal RNA 
may be converted to this variant. This “new” RNA differs in solubility proper 

ties and rate of P= incorporation. One of the more significant aspects of this 
Variation is that it may be unable to act asa template for normal protc.a synthesis. 
The influence eol drug and hormones on nie ae id metabolism is of enormous 
practical interest in medical and bological research. Endocrinologists, pharma 

f olovists. and others norking mm this held make increasing use of the full line ol 
nue le ic ae ompounds supplied hy Se hu ars BioResear hi DN 4 RN leate 
salts, nucleotides. nucleosides. purines and pyrimidines. Many have been labeled 
with C'* or H’. Write for our catalog and price list. 


t 


SCHWARZ BIORESEARCH. INC. - Dept. 5H + Mount Vernon, New York 
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Phone WATFORD 26019 


The DARTON 
TEMPERATURE RECORDER 


F. DARTON & CO. 


AVAILABLE THROUGH YOUR USUAL SCIENTIFIC INSTRUMENT SUPPLIER 


THE IDEAL PORTABLE INSTRUMENT 
FOR ALL GENERAL PURPOSE RECORDS 
ROBUSTLY CONSTRUCTED, WITH 
HINGED COPPER COVER, AND SOLID 
CAST BASE 

24 HOUR, 7 DAY CLOCKWORK OR 
ELECTRIC CHART DRIVE 


NUMEROUS CHART RANGES AVAILABLE 
IN FOR C 


LTD., WATFORD 


Grams EXCEPTIONAL WATFORD 


Corrosion- 
resistant 


plastic pump 


The most adaptable pump for laboratory and processing 
work 

peller ; 
self-lubricated by 
angle, pumps iu either direction 
liquids. Works at high or low speed 
with suction lifts approaching 12 feet 

Will lift as high as 25 feet when 
ibout | to 44 

7) 


about 24 inches, 
without mot 


Corrosion resistant (plastic body ; Neoprene im- 
stainless steel shaft) 


liquid pumped 


No ol or grease 
Can be mounted at any 
Conveys thin or viscous 
Self-priming 


cups 


Starts instantly 
required 


no foot valve 


gallons per 


£6 


primed. Capacity from 
minute. Overall size only 
weight 07 Price 
Aliso available 
Non-metal centrifugal pumps mac f PVC. 1/8 t 


netal Carboy Hand Pumps for safe d scharee 
from carboys ard large bottles 


GLEN CRESTON LID. 


37 The Broadway, Stanmore, Middlesex 
Telephone: Grimsdyke 42/8 


| school 


| DELICATE SPECIMENS 


you can THROW ABOUT ! 


Biological specimens — insects, 
small skeletons, fish, etc., em- 
bedded in a block of Ceemar 
plastic are completely visible 
and can be handled indefinitely 
without injury—ideal for both 
classes and advanced (in 
students. You prepare them 
yourselves using the Ceemar 
Kit—a simple technique for 
any laboratory worker. 


E. M. Cromwell & Co. Ltd., Galloway Rd., Bishop’s Stortford 


Preserve your 
specimens in solid 
transparent plastic 


Trial kit 40s. complete with 
full instructions. Post Paid 
the U.K. only) 


Obtainabie from the 
principal laboratory 
suppliers or direct from 
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THE BARNET VENTILATOR 


WATSON 


The Barnet Ventilator is a portable automatic respirator used in the 
operating theatre for controlled ventilation during anaesthesia. 

It may be time cycled where the patient is completely relaxed, or 
patient cycled where spontaneous respiration is retained. 

Lung ventilation is achieved by alternation of positive-atmospheric 
or positive-negative pressures. The Barnet Ventilator provides 
simple control and direct indication of inspiratory time, expiratory 
time, respiratory rate and tidal volume. 

The equipment can also be used in the recovery room or in 
medical wards for long term controlled ventilation where 

treatment of respiratory insufficiency is necessary. 

The portable weight of the Barnet Ventilator is approximately 56 Ib. 
it employs a transistorised control circuit and operates from a 
built-in low voltage battery, allowing 20 hours continuous 


use before re-charging. 


W. WATSON & SONS LIMITED - BARNET + HERTS 
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PERGAMON 


WILL IMPROVE THE QUALITY AND EFFECTIVENESS OF YOUR TECHNICAL AND SCIENTIFIC 


EXTRACT FROM A PRESS STATEMENT 
BY CAPTAIN I. R. MAXWELL, M.C., 
PUBLISHER AT PERGAMON PRESS 


“Industry, government departments, research organ- 
izations and advertising agencies have long been 
aware of the urgent need for an efficient and in- 
tegrated (under one roof) technical writing, printing 
and binding service, capable of undertaking the com- 
plete production (including rewriting and translation 
from and into foreign languages) of all types of tech- 
nical printed matter, instruction manuals, user 
operator handbooks, sales brochures, catalogues 
and company reports. To fulfil this need, Pergamon 
Press are happy to announce that the facilities, equip- 
ment, space and staff of their associate Company, 
Pergamon Printing and Art Services, have been con- 
siderably expanded, and that these facilities, until 
recently reserved exclusively for the Pergamon Press, 
are now also available to outside customers. 

Some or all of our services have recently been made 
use of by the following industrial organizations and 
establishments: 

General Electric Co. of America, BP Trading Ltd, 


One Section of our Drawing Office 


Imperial Chemical Industries, Unilever, United 
Kingdom Atomic Energy Authority, Rustypha, 
American Society of Mechanical Engineers."’ 


We offer keenly competitive prices, high quality 
and speedy delivery, and shall be pleased to submit 
quotations for all or any one of our services. Trade 
Orders are also handled with despatch and efficiency. 


Expertly staffed departments 
available to service your needs include: 


TECHNICAL WRITING 

This Department is staffed with graduate scientists 
and engineers, and when needed has available the 
services of the several hundred authors and editors of 
world repute who publish with the Pergamon Press. 


DRAWING OFFICE 

Our large modern drawing office produces illustra- 
tions for reproduction in monochrome or colour, in- 
cluding perspective, external, sectional and exploded 
drawings in line, wash or photographic finish; graphs 
and curves from test results, and complex diagrams. 


TYPESETTING 
Most economical typesetting for photo-litho by vari- 
type or IBM machines and for letterpress work by 
mono or linotype. 


PRINTING 

Our two modern printing works produce top quality 
print with speed and economy, on the most up-to-date 
high-efficiency machinery. 


Part of our Bindery 


CAMERA SECTION 

For all modern process photography in line or half 
tone, single or multi-colour. 

XEROX PLATES 

For short-run litho work up to R 30 rotaprint and 2066 
multilith sizes. 

BINDERY 

Fast running machinery for leaflets, brochures, book- 
lets and paste-in books. Hand binding a speciality. 


We guarantee complete security when handling work of a confidential nature 


PERGAMON PRINTING AND ART SERVICES 


Main Works : 566 Cable Street, Stepney, London, E.1 


The Technical Editing 
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TING AND ART SERVICES 


NTED MATTER, AND SAVE YOU MONEY AND TIME IN THEIR PREPARATION AND PRODUCTION 


WE CAN UNDERTAKE * TECHNICAL WRITING, REWRITING AND EDITING 
of manuscripts for uniformity, consistency and clarity of language 


*% ILLUSTRATIONS, graphs and complex diagrams drawn for 
reproduction by experienced engineering draughtsmen. 


TYPESETTING, PRINTING AND BINDING of complex 
scientific and technical material (including mathematics)— 
as well as folding, gathering and stitching. 


DESIGN, LAYOUT AND TYPOGRAPHY for instruction 
manuals, user/operator handbooks, parts lists, company 
reports and sales brochures written in simple and clearly 
understood English or any other language. 


TRANSLATIONS of technical, scientific and legal matter 
from or into any language, including Russian, Japanese and 
Chinese. 


Should you wish to discuss your need for any of the 
above services please write or telephone: 

Mr. J. C. Cowie, Co-ordinating Manager, 

Pergamon Printing and Art Services Ltd., 

4 & 5 Fitzroy Square, London, W.1. Telephone: EUSton 4455. 


4 
The Studio | / 


Part of our Litho Print Room 


Experienced Resident Sales Additional Full and Part Time 
Representatives Required. Technical Writers, Translators and 
Print salesmen with pleasing personality, technical Illustrators Required. 


experience in print, live contacts, and capable of holding 
down a challenging job offering outstanding prospects with 
high salary, expenses and commission, please apply to 

The General Manager, Pergamon Printing and Art Services, 
at the most convenient address below giving full 

details of experience and sales record. 


Persons qualified to undertake work of this nature should 
apply, giving full details of ability, and previous experience 
if any, to The Manager, Pergamon Press Technical Writing 
Division, at the most convenient address below. 


Editorial and Sales Office at: 4 & 5 Fitzroy Square, London, W.1. 
Also at: Headington Hill Hall, Oxford * 122 East 55th Street, New York 22,N.Y. * Kaiserstrasse 75, Frankfurt am Main 
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The name that counts 
in High Pressure 


Ermeto engineers have developed the largest 
range of high pressure fittings in the World. 
The couplings are made in mild steel, 
Stainless steel, brass, aluminium alioy and 
high duty bronze. High pressure vaives 

and flexible hose assemblies are also 
manufactured. A large number of non-standard 
fittings are produced to meet customers’ 
individual requirements. Our technica! staff 

are always ready to provide further information. 
The Ermeto catalogue is an essential reference 
when designing high pressure circuits. We 


shall be happy to forward a copy on request. 


BRITISH ERMETO CORPORATION LTD 
HARGRAVERD MAIDENHEAD BERKS MAIDENHEAD 5100 
A member of the Alenco Group of Companies 


* Interference Filters 
* Crystalline Materials 


* Optical Components 
particularly for the 
infra-red 


BARR & STROUD LTD. 


ANNIESLAND 
| GLASGOW, W.3 
| London Office: | Pall Mall East, S.W.1 


for scientific and industrial use are 
supplied to industrial organizations 
and research establishments 
Enquiries are welcomed 


Sectional catalogues 

and leafleta available : 

Watches, stop watches 

and chronographs. 

Recording apparatus 

Clocks, domestic and 
fustria 

Process timers and ume 
ter\a meters 

I trically controlied stop 


Aatcnes 
Repair Service 
Watches, stop watches and clocks 


Mar hronometets. 
Instruments, 


Model 308 
second 


1/30th escapement 
recording up te 10 minutes. 
NPL certification if required. 


Sectional catalogue and leafiets 
available. 


CAMERER CUSS 


Timing Division 
Makers of Good Clocks and Watches since 1788 
at 54/56 NEW OXFORD STREET, LONDON, 
Ww.c.i MUScum 8968/9 

Service and Repairs: MUSeum 2255 

Our only other address: 91 Kingsway, 


Ww.c.2. 
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A-60 the new NMR 


stand 


» Varian AG, 


>w 


tre 
er 
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ar 
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The achievement: reproducible 60 MC high resolution proton spectra that 
anyone can run 


A completely new practical approach makes Nuclear Magnetic Resonance available 
to every laboratory. The A-60 Analytical NMR Spectrometer introduces the Varian 
field frequency control system which locks together the magnetic field strength 

and the transmitter frequency. The resulting stability and simplicity makes possible 
the routine running of spectra by quickly trained non-professional employees as well 
as_ the use of precalibrated charts. Now, interpretation, cataloging, discussion and 
exchange of NMR spectral data will be greatly accelerated. 

60, megacycie NMR is the highest performance standard available. The A-60 achieves 
|-part-in-10° resolution, yielding needed detail for research or analysis. 

Quantitative analysis is provided by an electronic integrator which is a built-in part 
of the A-60 NMR Spectrometer. 

By observing proton (hydrogen) signals only, sizeable operating and instrumental 
simplifications have been made possible. 

The very small space requirements and non-critical environmental! needs of the 
Varian A-60 means that it can be installed readily in any laboratory. Price of the 
complete system, including installation by a Varian engineer anywhere in the 

world, and one year’s full warranty, is $23,750.—f.o.b. Palo Alto, California. 
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‘AGLA’ 


MICROMETER 
SYRINGE 


precision instrument 
capable of measuring 
very small volumes of 
fluid with an accuracy 


of 000005 mil. 


LONDON 


| 


| 
| 


| 


PULSES PER 


The A.T.E. 
CRYSTAL CHRONOMETER 


re. Crystal Chronometer is suita any application 
for which a precisely accurate pulse source is required. Mode 
can be supplied to provide as many as 1,000 pulses per second 


or as few as one pe t 


week. It has a long term accuracy of 

within 12 seconds a year at normal temperatures, Le 13 cto 

25’c but models can also be supplied for wider temperature 

ranges, from -10'c to + 55 « 

Mechanical rigidity and electrical stability ensure that perfor- 

mance is unaffected by vibration and movement of the tvpe 

experienced in air, road, rail or seaborne installations 

Data Transistorized circuitr 24v d.c. operation 6V or 12\ 

on request - Remote or lo arting - Rack or cabinet mounting 

- Standard impulse outputs >, 30 sec., 60 sec., and/or to order 

Overall sizes in. x 8} in. x 8 in 

Some applications —To synchronise 50 ¢.p.s. generators an 

vide | millisecond oscilloscope “‘trigger’’ - For laboratories 

an accurate pulse source - As ‘*marker” for medical applications, 

e.g. recording, electro-cardiograph, respiration recorders, pulse 

rate, etc. - For armed services for time netting and count down 

For mobile application, outside broadcast vans, etc For astro 

nomical work for universal or sidereal time As a maste 

for production time control - As a control for electror 

watch facilities 


For further information write for ** Aiming for Greater Accura 
COMMUNICATION SYSTEMS LTD 


WORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL: TEMple Bar 4506 7 


AT 2/4! (A member of the Automatic Telephone & Electric g 
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HOMOGENEITY 


High and medium resolution n.m.r. require field 


homogeneities in 10°. 


This is only achieved by 


highest quality workmanship and attention to detail 


Ihe Newport 8” Electromagnet Type D with 


optically flat pole faces operates in the range of 


0-12000 gauss. 


gauss. Rotating table available 


High Performance 


Maximum available field >15000 


ELECTROMAGNETS 


MAXIMUM 
Efficiency 
Field Strength 
* Homogeneity 
* Stability 


NEWPORT 
INSTRUMENTS 


* Cost 

Size 

Weight 

Remanence 


For full details write to: 


NEWPORT INSTRUMENTS (Scientific & Mobile) LTD 


2 CRAWLEY ROAD 


NEWPORT PAGNELL BUCKS 
Telephone: NEWPORT PAGNELL 401/2 


Small Air Compressors 
Vacuum & Liquid Pumps 


For Scientific Purposes 


The MU 19 60 Double-ended Air Compressor, 
illustrated here, may be used in 
parallel, series or independently. 

Pressure 0-50 P.S.1. 

Vacuum 0-28" of Mercury 

F.A.D. 0-92 C.F.H. Oil Free 


For further information please write to : 


CHARLES AUSTEN PUMPS LTD 


Petersham Works, High Road, Byfleet, Surrey. 
Telephone : BYFLEET 43224 


Part of our extensive service to Biologists 


No. | MICROPROJECTOR 


50 to » 5000. 


For magnifications from 
4 ft. picture 


For full details see catalogue P 10 


FLATTERS & GARNETT LTD. 
309 Oxford Road, Manchester 13 


Microscopists and Scientific Instrument Makers 
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the Halex 
Electrosensor 
Voltmeter 


10-18 amps (60 electrons sec) Sensitivity 


10'° (2 Input Impedance 


0-001 per cent 


D.C. Following Accuracy 
0-01 Input Capacitance 


( rapid response) 
The Hal x Klectrosensor 


purpose ultra high 
ativistic 


meter tising r 


It. facilitates phi ical sen 


ments with 


hitherto unatt 


Scientific Furnishings Ltd. 
ELECTRONIC INSTRUMENT DIVISION 
POYNTON CHESHIRE 


K 


tivity and aceuracy 


Supplement to N 


impedance electro 


nee measure 


co ipl ne 


and Secondary 
Standards. 


Glass or Metal Hydrometers 
for Specific Gravity, Density and 
all Arbitrary Scales 


1 


High Precision Thermometers 


for Scienti/ic Researcii— 
Anschutz, Calorimeter & 


Made to |.P., B.S., A.S.T.M., 
and other Specifications 


N.P.L. Certified if required 


G. H. ZEAL wn. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 
Phone: Liberty 2283456 Grams 


Zealdom, Souphone, London 


For complete data 
on all our resistance 
alloys and stainless steel 
wire, write for a copy of 
our Resistance Hand- 
book. 


80°20 Nickel-Chrome gives 
best results in all high tempera- 
ture applications 


Nickel-Chrome-Iron lower 
priced but excellent for use at 
slightly lower temperatures 


Copper-Nickel—low tempera- 
ture coefficient alloy for use at 
low temperatures 


High and uniform temperature 
coefficient alloy 


The best available material for 
super precision resistors. High- 


est specific resistance and 
lowest temperature coefficient 


GILBY-BRUNTON LTD 


Head Office & Works: 

SEAMILL, MUSSELBURGH, SCOTLAND 
Telephone: Musselburgh 2369 

London Office: 47 WHITEHALL, S.W.! 
Telephone: WHitehal! 6058 
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“IF THE PROFESSOR WANTS ME, 
I’m round at Pathology looking at 
their new LEITZ LABORLUX” 


People who can pull enough strings to get hold of one of the 


latest Leitz research microscopes are apt to be the object of 


envy. The Leitz Laborlux is a fine example of uncompromising 


technica! perfection. In its design, there is ample evidence of 


thought for the research man who will work at it for hour upon 


hour. In its performance, there is more than a broad hint of 


/ "a what it takes, in the field of optical manufacture, to build, 


a microscope by 


maintain and ever to expand an enviable reputation throughout 


the world. If you would learn more of this superb instrument, 


please write for an illustrated brochure. 


a product 
of thoughtfulness 
and skill 


E. LEITZ (INSTRUMENTS) LTD., 30 MORTIMER ST., LONDON W.1. 


The Completely 
Battery-operated Portable 


POTENTIOMETER 
RECORDER 


Miniaturisation par Excellence! 
For sheer versatility, there is nothing to approach this 
new MERVYN Instrument . . . its uses are legion 
both in the factory and in the field. It is the only 
Potentiometer Recorder that is both portable and self- 
contained — weighing just 17 Ibs., complete with its own 
INTERNAL DRY BATTERY POWER SUPPLY. 


* Internal Battery Power Supply has a life of 250 hours 


* Low Drift Transistor Chopper operating at a frequency 
chosen to minimise $0-cycle interference 


n motor for the combined Potentiometer and 


voltage reference from Zener 


ock 


mechanism 


Write for further information, 
mentioning Nature,”’ to 


WOKING - SURREY - ENGLAND 
Tel: Woking 5200-3 
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NEW 
MICROFOCUS UNIT 


HIGH POWER 
HIGH RESOLUTION 
FINE FOCUS 
SHORT EXPOSURE 


The new microfocus X-ray unit has 
interchangeable guns giving focal spots 
of different sizes and powers. A loading 
of 50 kV d.c., 10 mA gives a focus on 
the anode of 6 mm x 100 microns which 
makes the unit specially suitable as a 
source for a diffractometer. It also 
considerably reduces exposure times 
when using photographic methods. 
Additional focusing guns are available 
which give foci of 1.4 mm x 100 microns 
and of 40 microns diameter for single- 


crystal and microbeam techniques. 


Please write for details in catalogue 


356 000. 


HILGER 
WATTS 


HILGER AND WATTS LTD ~- 98 ST. PANCRAS WAY LONDON N.W.1 - TELEPHONE GULliver 5636 
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170 em.), the data used 
em... 4-5 
if is ot 
that act 
This 


changes im terms ot 


2). (diameter 

"The retarding couple 
trated in the transits through perigee 
the order of LOO than 
1a <1 at comparable rate of spm 


explain sa isfactorily the relative 


(15s 


acting On COMCETL 


tunes groate! on 


would 


known to 


air friction, if the two satellites were 


similar in weight and size. However, because 


was of such lower density and greater length, it 1 


Poss ble that the couple on it was much too small to 


this explanation, unless gross errors are 
present in the physical daia assumed in Table 2 

If damping of satellite spin by the Earth’s magnetic 
fieldl is the controlling factor, even for the large empty 
the couple on 
averaged over the orbit (f = 1-0), would be only about 
10 times greater than that on 1960 a It 
possibility which L offer for eritical analy 3is, ip the 
light of the the rotation ot 
41 

‘The 
clone! 
195s 4l 
Table 2 


per uit 


rocket at a height of 220 km 
is this 


recom diseussion® of 


relative values of d(/q@)/dt would be even 
if either the weight or the moment of mertia of 
were appreciably less than assumed in 
C. R. 
7 Wonuna Road, Elizabeth North, 
South Australia 
> amd Olen Pub. Babelsburg 
ture. 183, 527 
ved Ole Natur 189 7 


PHYSICS 


Thermal Shock Behaviour of Brittle 
Materials 


Wer have thermal shock 
behaviour of some glasses and other materials, using 
a preliminary part of an 
behaviour of 
used im this 


rohable 


been mvestyzatung the 
an argon plasma jet. as 
the thermal 
The plasma jet 
affords an 


investigation into shock 


brittle materials was 
ana 
gh heat transfer-rates of 
the 
in the form of disks 4 in 
» 


mVestivgation mee it 


thol of proce ingg very h 
the order of 400-500 cal 
experunents the 
and im. cliameter, « ould be shocked evers 
for up to 1.000 times, the shock itself lasting about 
OL see Under 


i surface melting on such 


rin 
em. "sec In present 
satuples, 


1 


these cond ons possible To 


obian materials as soda glass, 

borosilicate glass and an cleetrical pore elain 
It | thet 

cracking occurred during a single 


r would be produced at allhowever many times 


found. as a rule. where no 


genera 


surtace shock mo 


eTackil 


1. Soda gloss after 500 shot ks at 75 Sheer era 


luring 


inn Fable 4 


NATURE 


Soda shi 


fur 


Fig. 3 soda glass a " 


rhe 
otten 
h i? 


the shock was re peate | a 
1.000 shock \i 

nothing would be apparent on \ 
later, 
form fi 


For example, 


low loadings, however, 
ual exanunat 


weeks 


produc 


would appear laier, 
hock 


observed by eye at 


cracks 


om those 


which we 
with soda 
heat 
until several days after the experm 
Fig. or Fig. 
indicates a shearing of the 
and Fig. 2 


surface during cooling 


during a single vlass 


no ks were 


loadings o 
75 cal. em. 
ent. when patterns of the type im 
were prod wed Fig. 1 
heated glass from the remade 
oft the 


loadings cracking occurred 


show 
cracking, In tension, 
higher hea 
Fig. 3 
eliv rediating out from the centr 
Figs. | and 2 show 
The surtace complet ly ai the 
heat tried. 400 cal 
eracked mass. 
into the body of the disk 

The results obtained with a borosilies 


Fig. 3 shows a series of shallow cracks gener 
hot 
a tew deep erachs 
higrhe 


of the 


h rea 
only one 
loading 


but again mone cracks extended 


similar to those observed with soda glass. except that 
a greater heat loading w: 
effects. No effects wer 


but et | 


require dto produce 


! +t 
all with 75 eal 


ypes 


higher heat 


observed at 
rackimg of the t 
shown In Figs \t th 
loadings surface crac kong and melting oceurred No 
eracks could be produced on silica with heat 
loadings in the range 75 400 cal but it was 
found thet. on leaving tor several months. the t 
which had received LOO shocks at 400 ca! 
land the other es 


Cr. “se cm. 


land 2 was found 
surface 


em. “se 


samples 
emu. Were Crat ked, one as in Fig 
in Fig. 2 
Eleetru al 
borosilicate glass. 
Hand 5 
the electrical porcelain often cracked into two halves, 
the erack following the path of the jet across the 


porcelain behaved similarly to the 
Typical samples are shown in Figs 


One unusual feature of these results was that 


urface, he reas the only glass to crac k bodils the 


_ 
— 
fig, 2, at 75 calem.’sec. Teo 
te ! 
| 
of 
¥ 
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major Cleavage crack in patl { 


Electrical porcela at 400 cal. er 


vlass and that did so normal to the prath of the 
This work forms the 
study of the 


materials | 


initial stage of a fundariental 
therma! 


wish to 


shock behaviour of ceramiu 
thank Mr. Dugdale of the 
Motallurgy Division, United Kingdom Atomic Energy 
Authority, Harwell. for his advice and help during the 
earlier part of this investigation. 

M. L 
Hawker Siddeley Nuclear Power Co., Ltd., 


Sutton Lane, 
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near Slough 


The Parametric Line: a Photon and 
Gravitational Field Analogue 


Let / the and velociy ot 


ima 
ends by 


and emerey at pul 
. denoting the input and output 
eripts | respectively. It has 


! and 2 
pulse energy amplification 


tri 
the subs 
shown that the 


factor has the forn 


been 


If this factor does 
it can be 


not differ very mich 


written in the form 


2 j 
length of the line, 7° is the time 
the 4 
average spooed ot the pulse aliony it 

According to the General Theory of Relativity, 
electromagnetic wave packet rimnmning ove 
im the 
units oft 


from umity, 


the 


where / 


sary for traversing lime 


am 
ra length / 
cirection of a gravitational field of intensity ¢ 
acecleration) games frequency and 
The tutial and final 


are related according oO: 


hence 


energy * and Es 


energies 


whore is the 
An analogy 
established by sul 


veloorty 
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tor L and « tor It will be 


noted 
that im each case the substitutions have the 


same 
climensions 


Another analogy can be derived by considering the 
the pulse Denoting the 
f and the duration of the 
Fourier’s theorem that 


Prequeney spectrum ot 
spread of the frequency by 


pulse by +, it follows from 


Til taf, = 4) 


It has been shown that ma parametric line (ref. 1 


It follows from (4), (5) and (1) that 


= Ealfs 
This equation resembles the energy 


} 


where A is Planck's constant 
High Green, Kiln Road, 
Fareham, Hants 
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Standard Unit of Pressure in Vacuum 
Physics 
Ir is regrettable that spokesmen for the Bureau 
International des Poids et Mesures! and the Standards 
Division of the National Physical Laboratory 
failed to understand my 


have 
recent 

Previous work on standardization ha 
resulted in the use of two units u 
not related decunally to othe and 
torr, the latter being not equal to mm. 
My endeavour was to propose a practi 


Inforiunatels 
the vacuum field, 
each millibar 
ot mereury* 
al solution to 
thos problem much discussed by 


vacuum physicists 
ana 


yoars, An 
made to define a 
related| to 


technologists mm reeent 


attempt, 


therefore, was new unit which, 


being decimally 
and M.K.S 


both mereury and 


could be considered 


nut of pre SSure 
as the standard unit of 


The 


pressure ino vacuum physics 


unit proposed, which was conveniently 1 Tred 
should 
the mentioned 
invariably nothing 
multiple of the absolute unit of pressure 
the height of the mereury 
column under specified conditions. The new 
yreoat practical use It 
represents an acceptable compromise to satisfy the 
international 


not be confused with mullibar. as was 


done by comment ators above, the 


millibar bemg else than 


wh le thie 
vae is defined in terms of 
does 


not bring implications 


units, and to the 


mereury by an arbitrary 


systems of 
replacement of mm. 
like he 


I ma 


tunit, 
torr. 

mention that a detailed 
matter has heen reported t lsewhe re 


N Fiori 


lise this 


imsion of 


School of Physics, 
University of New South Wales 
Kensington, Sydney. 


Fig. 4. ks at len : 

pliemey (fc, v) 

‘ 
to be publish Soc. Handbook 1960, 
Wilson, H. A.. Modern Physics, 6, 332 (Blackie and Equation 

s t de y sid ll tat ‘ 
it eld nsidered u ian ofr 
for th il units used if «dit is tab t juial ¢t 
‘ ar € See al fy Tech 39 N 

(2) 
a 

the 
xi 
Volet, Vature, 188, 1017 (1060 

1 + {gle} (3 Nat 

j ture, 188, 1017 

of light Floreseu, N. A., Nature, 188, 303 (10 : 
veen equation 2) and Standards Inst., B.S. 2051 (1958 
N. A.. Rep. VP Set f App. | 
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IN order to obtain a unit of pressure m terms of the 
height of a column in a liquid manometer, a unit which 
is also related decimally to absolute units of pressure, 
Dr. Florescu proposes to elevate the pressure due to a 
column of liquid of density 13-5951 gm 
em, g being 980-7455 em./see.*, to the status of a 
But as Dr. Floreseu 
is effectively 10¢ 
and 


-75-mm 
new unit, and call it the ‘vac’. 
admitted originally, this 
dynes/em.*, called internationally 
for the practical purposes of vacuum tee hnology the 
due to } mm. of a standard mereury column 
13-5951 gm./em.’, standard gravity 980-665 

is one millibar (more closely it is 0-990 
Dr. Volet’s 


no justi 


pressure 
the millibar, 


pressure 
density 
em Bie 
92 mb 


Quite apart, therefore, from 

entirely agree, | 

unit, 
new, 


which I 
fication for introducing a 
the detinition of which 
reference gravity, when the seale it would provide 
indistinguishable from 


with 
the 


new 
arbitrary 


involves 


would in vacuum practice be 
a seale of millibars 

This comment is published with the permission of 
the Director of the National Physieal Laboratory. 


P. H. Biac 
Standards Division, 
National Physical Laboratory, 
Teddington, Middlesex. 
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Anomalous Magnetostriction of the 

‘Grain-orientated’ Silicon-Iron Sheet 
with the 
found in 

the ‘grain 


Was 


communication is concerned 


occasionally 


‘Tas 
anomalous phenomenon 
the 


silicon 


magnetostriction of 
and it 
rives rise to a transformer 
the 


orient ated iron sheets, believed 


& Cause which 
The method of 
one which has been adopted by us for a long time! 
and by this rit thod the value of magnetostric 


to he 


measurement is static 


tion can be obtained. The experiments were carefully 


made with trem 
Phe specimen contains 4°35 per cent silicon, and 
name of *7-90 in Japan. The 
specimen is a rectangular plate, 0-37 mm. thick, 
long, and the direction of 
that of and 
shows a result for 
C. for | hr 
specimen trom large sheet. 
As shown in Fig. |, the magnetostriction does not 
appear up to 100 ¢.G.s. and then increases gradually, 
before saturation with the 
and lastly, 
will be 


respect 10 a thin plate like Spreng 


in used by a trade 


fi mum. wide and 10 em 
length measurement 
rolling 


corresponds to 
Fig. 1 
Hoo 


the ene 


annealed at after cutting down the 


showing a minimum just 


increasing intensity of magnetization, 
increases abruptly to a saturation value. It 
due to the 186° wall displacoments that the magneto 
Adequate 


very 


striction does not appear in the first step. 
interpretation of this 
difficult, but we reasoned as follows. 

In general, in 


phenomenon may be 


includimg the 

the magneto 
easy direction, and is 
Therefore, the magneto 


iron-base alloys, 


vrain-oriented’ iron silicon sheets, 


striction positive ino an 
negative in a hard direction 
striction of polyerystal specimen is the sum of both 
values mentioned that it is ordimarily 
encountered that the magnetostriction curve is either 


above, so 


parabolic or exponential. 
Now, in the range of 
domain im the Inagnetization process, the mochanismn 


continuous rotation of 


NATURE 


i4 


\peri- 
n- iron 


of rotation may be greatly affected not only by the 
but also by 
anisotropy 


intrinsic erystal magnetic 
the additive 
induced by 
amount of the restraint force 
coincide with a special direction near 

If so, in this direction, the domain 
restrained, the 
striction does not appear below a critical magnetic 


AMIsOtropy 


restraint force or uniaxial 
rolling 


Some mentioned 


above may 


an Oasy 


one. 
rotations may be hence magneto 
field the energy of which surpasses the restraint force 

In such a way, the anomalous curve shown in 
j Noxt, the simple theoretical) 
Heisenberg 
unsaturated 


Fig. | may be explained 
according to 


the 


expression may be given 


heory of magnetostriction in 
magnetization region 
Using the above results and the maygnetostriction 
constants obtained by Shturkin’, and assuming that 
the fractions of orientation 100 110> and 
lll> are 0-3, 0-6 and respectively, the 
magnetostriction ci be calenlated as 
Fig. | A good agreement exists between 
the theoretical and the oxperimental results. 
YOK! SHIRAKAWA 
KEN NUMAKURA 
Research Institute for Lron, Steel and Other Metals, 
Sendai 


theoret ical 


shown in 


Tohoku University, 
K Masumoto, H., Shirakawa 
Rep. Res. Inst. Tron, Steel and Other 
1949) 


and’ Kobayashi, 
Vetals (Japan), A, 1 


Z. Physik, 69 


Shturkin Bull. Acad, Sci .. 9. 661 (1947) 


Formation of Silicon Nitride Whiskers 
on a Ferro-Silicon Alloy at Room 
Temperature 

AFTER approximately ten years of operation, a 
calcium carbide furnace at Odda Smelteverk A/S, 
Norway, was temporarily stopped. At the bottom of 
the furnace a phase containing a ferro-silicon alloy 
A sample taken from this bottom phase 
was kept in contact with air at room Temperature 
After a weeks, greyish-brown 
whiskers on the surface of the sample was observed 


was found 


few lormation of 
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Fig. | Anomalous magnetostriction curves obtained HE 
i mentally and theoretically in the ‘grain-orientated’ silico 
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ved, but after an additronal 


als were 


Dhese whiskers we 


cs needle shaped ery avain torniecd 


dople was taken out of the 


process ha repe to now, about ome 
and a half vears atter the 


to have almost 


resejyt however, the ery stal growth 


eased 


which the 


(weight per 


nical analysis of the sample on 
following re sult 


leon, 14-5; 


eobalt,. 


carbon 


manganese, 


investigation showed clearly that 


etallographir 


mtamed only one terro silicon phase, 


arbon appeared as a separate 
aph pha 
Phe ervstals fornunyg the whiskers were 
ana! From the powder diagran 
were eal ilated \ 
with the X-ray Imes given b 
Ruddlesden! for a- and $-Si,N,. Both 
torn were present im the ervstal 
nvestigated 
The re 
ervstals corre spond to the cor 


arly r 


~ 
, wa 


were im almost 
agreement 


chemical 
position Ai. 


where 


ilts of a quantitative 


mvestigat roms: cleseribe CASES 


formed clurmy. for example, the nitridme 
contammg small 


the nitride was 


process for case-hardening of steels 


amounts of aileon But im all cases 


formed at temperatures not lower than 250° C.* 
however, clearly demon 


3-SiN, 


Temperature 


The result reported here 
on a lump of a 


The 


itl be «lise issect Ine whe me 


formation of and 


eon alloy alt room 
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CRYSTALLOGRAPHY 


Some Features of the Precipitation of 
Barium Chromate by an Extra-slow 
Technique 


course of experiments 


IN the the 
preparation of very pure compounds, the precipita 


concerning 
tion of barium chromate was chosen as a model ». 
Rvykowski and I found! that a 
with dilute solutions produces a precipitate which 
crystal 


very slow precipitation 


contains minute erystals known as 


ekeletts 
Continuing this work I have developed a technique 


very 


of extremely slow precipitation. and IT have observed 
some revards the shapes 
of the ervstals (see Fig. 1) \ precipitate 
obtained by addition of a dilute barium chloride solu- 


iInterestiny features as 


was 


tion to a large volume of potassium chromate solution 


and steady and vigorous miximg After some hours 


minute erystals could be seen under the microscope 
720 2.000 These strikingly 


ervstals showed 


NATURE 


svinmetryv. and had regularly curved 
shapes. Besides the N-shaped crystals, 


hexagonal plates and other more cor. plicated forms 


Sonne 


pertect 
verv 
appeared 

When ammonium chromate imstead of potassim 
chromate solution was used, erystals of similar shapes 
formed Addition of potassium chloride (150 
to the 
duced exclusively crystals of the hexagonal type 

When a mixture of nitrate silver 
nitrate (LO: 1) was added to the solution of potassium 
chromate X-shaped crystals were formed 
crystals consisted of two parts of different shape and 


were 


gm. 1.) solution of potassium chromate pro- 


barium and 


These 
colour. It is assumed that the larger one is formed 
the other one being 


(see Fig. 2) 


of barium chromate (pale vellow) 
silver chromate (dark brown) 
Barium sulphate and barturm phosphate precipitates 
also showed interesting shapes of similar character. 
Details of this work. which is being continued, will 
be published elsewhere. I wish to thank Mr. L. 
Trojanowski for his assistance 
Tapeusz ADAMSKI 
Polish Academy of Sciences, 
Institute of Nuclear Research, 
Warsaw. 
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Retention of Carbon Dioxide Bubbles on 
Calcite Etch-Peaks 


THe etch-patterns on cleavage faces of calcite 


which have been reported'-* bear some 
similarities and etch-patterns 
obtained in this Laboratory. Watts etched calcite for 


30 sec. in L per cent nitric acid and obtamed 


interesting 
dissimilarities to 


hve 
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sided figures he called We tnmersed 
alevte in O-OOL NO hydrochloric acid for one week 
and obtaimed essentially six-sided peaks (Fig. 1) with 
irregular valleys between them. The sixth side has a 
rougher surface than the other sides and it seldom 
extends to the apex of the peak It may constitute 
an meompletely formed tigure Stanley used LO pet 
cent hydrochloric acid for 10 60) sec. and obtamed 
tures which he deseribes as four-sided, although 
trom his published photographs we detect a tendeney 
of these figures toward the six-sided etceh-patterns 
observed in our study. The Pandyas, using ammo 
nium chloride, obtained parallelograms 


Another eurrotis yhenomenon war obsery ed th 
I 


imvestigation Atter the acid-carbonate reaction had 


proceesled long enough to etch the calcite surface, big. 4. Bubbles formed upon first contact of acid with calcite 
the 
new earbon dioxide bubbles were nucleated on peaks 
of the eteh-figures and remained there during their : 
» new one on sative site When such bubbles are 
periods of growth (Fig. 2) \ bubble would remain : 
viewed in silhouette, a gaseous stem seen holding 
on a peak for a few seconds to many min depend bubbl TI 
= » to the solid surface go 
ing on the rapidity of the react on Escape of the the pratpbole o ro i irface (Fig iw end 


bubble was followed quickly by the appearance of a attached to the calcite remains stationary while the 
bubble is wafted to and fro by gentle currents in the 
acid solution The remarkable ‘contact angle 
contrasts sharply with the attitude of carbon dioxide 
bubbles which form on uncleaned cleavage surfaces 
promptly after inunersion in the dilute hydrochloric 
acid (Fig. 4 

The eteh-peaks in Fig. show a pimched appearances 
lt is suggested that this added erosion occurs during 
the up-sweep of comparatively strong acid that 
follows the escape of a bubble from the peak 

We thank Socony Mobil Oil Company, Ine... for 


sponsoring this work. 
M. 
WILKINSON 


Soconyv Mobil Oil Co.. 
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GEOLOGY 


Stilpnomelane in North Wales 


THE occurrence of stilpnomelane Great Britain 
was first recorded by Hallimond!. He deseribed the 
mineral from the Pen-v-ralli mine in Merionethshir« 
where it occurs in a pisolitic ironstone bed at the 


contact with “a mass of igneous rock The mineral 
oceurs association with chalvbite rough!, 
Fig. 2 Bubbles formed after etehing, magnification ; paralle l asbestiform: veins up to one inch wide 

Present mvestizations in the region between 
Arihog and Dolgelley, Merionethshire, have shown 
that stilpnomelane is very common in certain basi 
marginal phases of the post Lower Llanvirn Cregen 
nen granophyre sheet and in the associated ‘mark 
tieldites’ The mineral also occurs in some. vitric 
(? welded) acid tuffs of the Lower Lianvirn Bryn 
Brith Series? 

The analysed stilpnomelane- bearing granophyre 
from the upper contact zone consists essentially of 
quartz (generally granophyric), a little orthoclase, 
plagioclase (albite-oligoeclase), and iron rich chlorite 
replacmg actinolitic amphibole Apatite is 
abundant together with ilmenite and sphene 

Stilpnomelane occurs as sharply terminated lat)is 
Fig. 3 Silhouette view of bubble on etch-peak, magnification, which monly arranged either radiating 

0 sheafs or as ‘bow-tie’ aggregates It appears to be 


NO. 477 
He 
i, 
E 
= 
A 
2%. 
‘sy 
Ee 
4 
$ 
- 
> 
as 
ry 
7 


526 


the last mineral formed in the rock and replace 
chlorite and feldspar 
fills 


neral is rut 


It is also a constituent of srmmall 
the The 


ly pleochroic from pale yellow toa 


vems and oceasional druses in rock 
deep golden-brown or black and often shows varving 
deyrees of alteration to a sub-isotropie reddish-brown 
The form and general characters of the 


rlentical those of 


ermiculite 


nuneral are with stilpnome lane 


from California® 

\ chemical analysis of the stilpnomelane-bearimg 
yranophyre gave the following: SiO, 58-97, TiO, 
1-93, Al,O, 14-31, Fe,O, 2-10, FeO 9-21, MnO 0-21, 
MgO 2-37, CaO 2-76, Na,O 4-60, K,O 0-14, H,O 
3-08, H,O- 0-14, P,O, 0-78, CO, 0-00 Total 100-60 
(analyst = Bloxar Detailed optical andl 
chemical analyses of the stilpnomelane will be given 
later cComriunieat 


ina 


The mode of occurrence and relationships of the 


mineral are very similar to those of the stilpnomelane* 
from the Skaergaard imtrusion, east Greenland It 
Is probable that the ‘biotite’ from the Cregennen 
granophyre? is in fact stilpnomelane conclusion 


which is supported by the low K,O-content of the 
analy sect roe k 

Stilpnomelane im the acid tuffs has the same form 
that but 


alteration to vermiculite 


as in the basic granophyres, shows less 
Freq rently adjacent fibres 
are orientated at right angles to each other producing 
mosh-structure’ in thin The 


mineral replaces chlorite infillmgs of small vesicular 


a type of sections?. 
agyregates and also fine-grained ashy material in the 
yround-mass 

We sugvest tentatively that the stilpnomelane is a 
prod wt of post granophvre metasomatism accom 
panied by low-grade metamorphism equivalent to the 


oodland 


Harlech Series 


chlorite sub-zone one* has already 


dleseribedt the north of the 


present area, and has noted the progressive meta 
t orph NI of these roc] 
T. W. Broxam 
N. B. Price 
Department of Geology, 
University Colles 
Swansea, 
A. F., M Mu 20. 19 
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Lower Purbeck Beds of Swindon Facies 
in Dorset 

a yet unpublished study of the 
pseeudomorphs aiter gypsum prevalent in the ‘Pur 
and ‘Broken Beds’ of 


Dorset, a marl has 


IN course oft 


beck ¢ aps Lower Purbec kian 


age in been discovered with a 
fauna resembling that of the freshwater facies of the 
Swindon Series’. In the Portisham 
quarry with the ‘fossil elephant’ (a  silicified 
trunk'), the three-foot 
chert” listed by 
the Portland Stone 


ostracod 


well-known 
tree 
impure maris with 
Woodward 
have 


seams of 
4 ft. O in 
been found to contain 


as occurring 


above 
the 
and well-preserved charophytes in abundane: 
pods are also abundant and perhaps have 


Swindon data Anderson 


Castro 


Swindon 
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affinities None of these has been recorded before 
in British strata of indisputably Lower Purbeck ago, 
and a full paleontological investigation of the fauna 
in at prene nt proceeding 

Lithologically the similarity in facies between the 
Dorset and Swindon beds is also well marked, and it 
is only with difficulty that the carbonaceous con 
marl of Portisham can be distinguished 
from that of Swindon At the former locality, how 
ever, there has occurred at places within this marl, 


vlomeratie 


the imtroduction of epilzenetic 
lenticular gypsum. The geochernieal conditions seem 
favoured silicification, which must here have 
The are 
and their presence in a rock full of 
pseudomorphs would seem at first sight to be anom 


to have 
largely 
well presery ed, 


been selective, freshwater fossils 


This appears to be due to the intercalation 
freshwater marl im 
marginal to the main gypsum deposits. 
yvVpsum deposits were rarely less than 6 ft. thick in 
the Broken Beds of the Lulworth region, where the 
at Portsdown and 


alous. 


of the BLLCCeSSION 


an evaporitic 
These main 


were also very gypsiferous; 
Henfield, anhydrite is dominant in the lower part 
of the Lower Purbeck?. 

At Swindon the freshwater nature of the greater 
part of the ‘Swindon Series’ has long been clear and 
they can be correlated with the Purbeck Beds of the 
Aylesbury district ; but their correlation with the 
Purbeck Beds of Dorset has not previously been 
possible. A very thorough and painstaking investiga 
tion of these beds by Sylvester-Bradley*® led to the 
realization that the fauna and flora, although differ 
ing in detail, were of a facies which at that time was 
known from Dorset onlv in the Middle Purbeck Beds. 
Twenty Arkell and Sylvester-Bradley* 
discussed the age of the ‘Swindon Series’. Arkell was 
convinced the evidence pointed to a Middle Purbeck 
age, but the view that the new dr 
support was that put forward by Sylvester- Bradley, 
who considered that the absence of ¢ dlea ilosa 

lata Forbes) iggested 


Caps’ 


years ago 


coveries strikingly 


sow ulea fas 


and ( 


Lo ver Purbeck age 


[an M. West 
Department of Geology, 
University of Southampton 
Woodward, H. B.. The Middle and t Oolitic Rocks of Engla 
Mem. Geol. Su ISOS 
Paitt, A. H md Kent, P. | Deep Boreholes at Portsdown (Hant 
Henfield (Sussex) (Brit. Pet. ¢ Ltd., Londor 
Sy t Bradley, P. C., Proe. ¢ 
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CHEMISTRY 


Activity-based Diffusion Coefficients for 
Liquid Solutions 


WHETHER an equilibrium concept is applied to a 
consideration for diffusion in liquids or whether the 
methods of irreversible thermodynamics! are used, 
‘early established that the driving force for 
molecular diffusion in liquids, such as occurs in the 
well-known diaphragm cell, is the gradient of the 
chemical potential. However, it 
mon practice to report diffusion coefficients calculated 
on the basis of concentration gradients as the driving 
force rather than the gradients of the 
potential 

For the case of a binary and £8) 
non-ideal liquid system, the usual barycentric diffu- 


it 1s 


has been the com 


chemical 


(components A 


‘Hutton, C. O., Min. Mag., 25, 172 (1938 * Ark P.C., 5 
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taken with respect to the 


2,3 


coeflicient, (that is, 

mass average velocity) 1s defined as follows 
0 In a 


Ina 


where D is the binary activity-based diffusion co 
efficient. a is the activity of either component, 


The coelhicrent 


and 
is the corresponding mole fraction. 
éIna/é ina, 


is a measure of the deviation from ideal 


behaviour with a value of unity for idea 
solutions. With é@lna/élna 
deviation, it would appear that D(x) should not be 
affected by non-ideality being essentially a 
proportionality constant, it May be expected to be 
independent of the driving force with if 
On this basis, it appears reasonable that the form 
the function D(x) should be the same for all binary 
that is, the 
Data on some very 
do indicate that the form of 
a straight line or 
Recent 
on the ethanol 
with earlier results The 
coeflicients reported in both cases are D-values based 


solution 


accounting for such 


since, 


associ ited 


systems, same as observed for ideal 


ideal solutions* 
Diu is 


nearly 
the function 


solutions 


very nearly so 
work by us® has prov ided extensive data 
water system at 25° C. in agreement 


true or differential diffusion 


and thus include corrections for 


these 


on concentrations, 
Following 
combined with the coefficients In a/¢ In 2 


non-ideality equation (1 results 
have been 


using the vapour 


that 


Guggenheim’, 


as comput 


pressure data of Dobson’, on the assumption 


eind 


In p 


Pina 


where p is the partial pressure of the 
with mole fraction x. Fig. | presents the results 
The peculiar shape of this curve sugyests the 


bility of errors resulting from the difficulty of finding 


component 
possi 


accurate shapes of vapour-pressure curves based on 
ten experimental points distributed over the total 
rhis checked by 
using equation (2), starting 
and that Dis 
This latter assumption, applied to the 
that D 1-22 is 
the partial 


concentration range has been 
integrating equation (1) 
the 
is linear. 
ethanol 


constant. Using 


from pure component, assuming 


water svstem, means 
tabular 
and 


integration, 


pressures of ¢ thanol of water were determined 


ata series of compositions. The caleulated pressures 
are shown on Fig. 2 by the 
vether 


Dobson. 


continuous curves, to 
with the obtained by 
The 
Agreement with the experimental values being quit« 
good, the use of a straight line for D(a 
valid for this case 


experimental points 


Duhem—Marvules equation was Use d. 
does seem 
Johnson and Babb*, however, by applying similar 


to the is 


benzene 


diffusivity data on the systems 


ethanol 


correctLlons 


methanol and benzene, obtaimed 


NATURE 


f methanol 
ity-based diffusivities 


after Babb and 


curves for D(x) that vary by more than 100 per cent 
For the case 
benzene system they used the data 
which they corrected 
by an unspecified method. 


and in no way approximate linearity. 
of the methanol 
by Seatchard ef al.!? at 35° C 
to 25° ¢ 

his result, if correct, would certainly negate any 
Sper ulation concerning the linearity of the function 
D(a There is littke doubt that the vapour. liquid 
equilibrium data, as well as the measured diffusion 
coefficients, are essentially correct There is a 
possibility of error in correcting the activity data to 
4: 
is used for the ethanol-water system was applied, 
using equation (1) for the measured diffusivities and 
the Div) curve by Johnson and Babb (Fig. 6. loc. cit., 
and reproduced in Fig. 3) The curves then obtained 
are plotted in Fig. 4 as broken lines It is noted that 
not point at 
25° ©. reported by Scatchard ef al The conclusion 
reached, however, that had Johnson and Babb 


Po check this. the same integration proce dure 


these curves do pass through one 
can 
used measured vapour-pressure curves at 25° C, 
to calculate D(a they would have cbhtained an even 


higher peak for this latter curve. In our opinion, the 


* toe 

A 3 
3 
4 
Mole fr nol 

Fig Equilibrium vapour pressul fugacit in the ethanol 

water system at 25° ¢ Continuous curves calculated by the 

i J iv iD cm ‘ ind assun a 
y that vapours | al gases. The circles denote 
mental tial pre ine ines by Dobson (ref. 
: 
0 ud oe Os Io 
Mole fraction | 

Fig. 3 Measured diffusivities D, and 
D in the methanol benzene system at 25 C., 
Johnson (ref. 9 

| 

4 

- 

> 

1-0 

4 
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Mole fraction of ethanol 

Fig. 1 Activitv-based diffusivit the ethanol — water systen 

bas nainpol lata as given by Guggenhein 
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liffusivities a 


line relations! 
btained b 
ire measured partial pre 
ftivel aft 


for 


as computed by 


the functions 
Babb. us the fact 
ideal 
the case of 
xpernmentalls 
heats of 


reason the anomalous behaviour of 


Ma Johnson and 
do 
methanol 
ist this 


observation of | 


that benzene 
vith ethanol or 
nethanol at i 


the 


vapours not torn mixtures 
vapours In 
has 
erified by 


in the 


mINiny 


svstem methanol Vapour benzene Vapour i 


I nader stm h onditions eg mtion 2 sho by replace ed 
vith the 


more general equation 


vhere fo us the \ component with mole 


Tractpon ! In aise 
data 


experimental vapour 
used for the 
purpose of correct tons Phe cal 
ited curve D Babb. based 
i erroneous cannot be consic red as an 
the the 
is of interest to cal 


pressure obviously canmot be 


making activity 


7 of Johnson and on 


linearity of 
ilate 


against sugyvested 


tron Dia It 


ties of the two components over methanol benzene 


the fugaeci 


ires at JO C. using the experimental diffusivi 
ties of Johnson and Babb and a straight-line 
Dix) bet the 


liffusivity-mole 


relation 


tor two end-points of the 


The 


ip 


ween 
fraction curve relationship 


D 


with the 
The « 


CONTINUOUS 


was used together Vapour-pressul 


obt aires 
lines \s 
bet 


pure components uryves 
Fig. 4 as 
the 


also might be 
the 


pure 


expected, relative deviation yeen two 


curves monotonically from the com 


ponent and, eventually. stavs constant at 


maximum ‘saturation value 

It may 
measured diffusion coefticients, 
relationship for the  activitv-hased 
he to calculate the co 


and hence the activities in the 


the 
witha 


that 


in conjunction 


thus be proposed tentatively 
straivht-line 
diffusion coefficient used 
efficient inv. 
liquid solution, and the fugacities in the equilibrium 


vapour, for binary solutions of non-electrolytes. This 
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proce dure would be 


method 
for differentia - 
tion, which should result in a considerable improve 
ment in accuracy It is hoped that by 
thermal diffusivity 


sunpler than existing 


would also eliminate the necessit\ 
making 
and vapour liquid 
number of 
t hie 
from ideal solution behaviour. 
it will be possible to subject the above suggestion to 


equilibrium 
determunations on a 
with 
possible 


non-ideal systems 


alony investigations of vapour-phase for 


deviations 
more extensive 
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Complex Hydrides of Platinum 
FOLLOWING a recent mvestigation of the structure 
and tertiary 
arsine complexes', which were shown to contain a 
metal hydrogen bond. we examined certaim 
tertiary phosphine platinum and 
suggest that these also are complex metal hydrides 

These related compounds, which have the formula 
(PPh,),PtH,|® and [(PPh,),PcH, where PPh, is 
triphenyvlphosphine, were first prepared by Malatesta 
and Cariello’a. In the absence of evidence the 
of metal-hvdrogen bonds. were 
originally formulated as tertiary phosphine complexes 
of zero-valent platinum. We have now shown that a 
third derivative [(Ph,P).PtH see ref. 2h) can be 
isdlated from a benzene solution of either of the above 
hvdrides, the other product of 
triphenvl phosphine The 
Pec, has the 


ot some 
have 


compounds ot 


tor 


presence they 


clissor mtion beiny 


COTEpPO ind 


formula | 


diarsine), 


where ciarsine 


Ph 
methviene 
intermediate diarsine hydric 
rapidly t he The properties of 
various complex hydrides are given in Table | 
The complex was pre 


has been prepared by treating 
the 


P),PtH,]° with 
chloride 


reacting 


two moles of im 


solution, the 
the 


with solvent 


pared? by adding an aqueous solution of potassiun 


to a solution of tripheny] 


in 
| me THAN 
> 
ot 
wl, 
/ 
) | 
) 0 i 
Mol wet 
Fig. 4 Full lines are the fuwacities t metha 
stem at ‘ ’ mputed by tl uation 
Me 
pin f yin f 
yin de Groot, S. R Thermodynamics of Irreversible Processean (North ee 
Holland and Interscience 1951 
using by Babb and Johnson (ref. 9) and « 
) Bird, ROB Theory of Diffusion idra ¢ in Cher Engineer 
for I Broken lines show apparent & (Academic Frees. 1956 
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al 


phosphine in aleohol contamimg potassiun hvdrowid 


Phe reaction appears to be : 
2CH CHO 


Ph 
4Cl 


20H 


(PPh,),PtH 2H,O 


The t i 

convent 
The 


s-tripheny 


phine complex was prepares 


ly hos 
j I 


tly 
Pil 
and?) 


dl 


addimg hydrazine to a suspension 


n ethanol 


ilar we 


tr Ipho plume cor 


vht in benzene found for 
f 


{ wise cdissociation 


nierprete im ri }> 


namely 
PPh 
PPh, 


PP} 
PPh 


Mii. 


(PPh,),PtH, 
PPh,),PtH,) = 


‘ le 


t} 


whit 


ne maicates comple 


and ¢ 


in benze 
he tet 


The molec 
clissoeciation of be 
on lis 
Malatesta ( 
he 
ipported by the faet 
dependen 
infra-red banes 
the ligand 
The dissociation 
much less im nitrobenzene (see Table 1) 
The mfra-re d spectra have been studied, aa 


pPOUTL 
ted 
interact 
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new 
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th bands ar 


The 
tit 
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PPh,),PtH 


deuteration 


ric 


H 
PPh 
ides 


gz th to freaue \ 
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rr 
tehing thee 


d for the compound 


to tr 


hi 


note 
observe 
»,PtH 
In contrast. 
PPh,).PtH 
ol 
stretehi 


\ ‘ 
Is is contirmed 


the 
prepare 7 | 
PtH chow 
frequency 
aul 


h mwever, 


by 
cle 


tro 


uternim analogue 


rom a deuterated 

The mu of hivdrick 
s-compounds was determined by st 


f bromine 


fetrakis 


ber ligands im 
dying sper 
consumed by 
of the solid 


ion of bromine 


photometric ally the amount ¢ 


Known amount 

oa standard so 
chloride, and he Lind ppeoarance 

studied by observing the 

In both cases a sharp end point occurred 

s of bromine had been added ; ! 

and titration of 


compounds 
Lex 


tree 


complex were ad 
mh methylene 1 ot 
bromumne absorption at 
S000 m 


after 2 mol extraction 
of ithe resultimg solution with wat 
this with alkali revealed that 2 equivaients ol 


hydrogen bromude had be eon produced 


or 


spectrum of the 
H bands. 
Further evidence for a Pt—H bond in the tet) 
and tris-complexes is also provided by the vigorous 
with earbon tetra 


2Br, 


PtBr 


[(PPhg), 


PPh l or 2 PPh 


((PPh,),PtBr, 


The infra-red 
produc d shows no Ft 
aki 


reaction Which they undergo 
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was apour phase 
triphenvlphosphime adduct 
triddes 
question of whether any 
of Jia 
hydrides 
intermediates m the propara 
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A Sealed-edge Theory of Graphite 
‘Compounds’ 


IN the stepwise formation and decomposition of 


graphite compounds, notably the bisulphate 
and the 
heen expr ssed that one laver of carbon atoms can 
influence the behaviour of other layers that 
several times the spacing of A. 


The following tentative theory explains this by 


certam 
potassium compounds, surprise has often 


are 


3 away. 

centering attention on the carbon atoms at the edges 
of the layers. It is generally agreed that these edge 
atoms are bonded to oxygen, hydrogen, hydroxy! or 
hydrocarbon residues and perhaps to similar atoms 
in adjacent layers. Now 
atoms do exist, either directly or through oxygen or 
not 


if such bonds between edge 


hvdroecarbon residues, then it is reasonable that 
all of them from a given layer are directed to the 
same layer will therefore be 


available through which adducts can diffuse into the 


adjacent Openings 


> 
; 
529 
Table 1, Data 
PPh,) PtH iow 116-118 
PPh,),Pth,* Vellow-white 175-108 
Found: 60-8; H, 5-02 per cent; calculated for C, 506: 44 per 
of the product 
The facet that 
Ria re comsidercad 
| 
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sheathing lave ( which 
»>two or three ries eur mort 
If, however, the edge ate 
the crystal ¢ naffected, the displaced 
iL decrease spacing to the next layers 
transit i effect to several ICCERSIVE 
his contraction is probably most significant 
s, and indeed meed be significant only 
ponfluence diffusion to the central region 
enouuh, it will prevent the oe pation of 
7 ore lavers adjacent to a filled ome The theory 


therefore plains the non-ftilling of blocks of 
nthe formation of the compound and the emptying 
paces durmg decomposition Various 
tie studies, and other data will shortly 


support the theory 
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Field-Emission Microscopic Investigation 
of Catalysed Synthesis of Ammonia on 
Tungsten 
FIELD-EMISSION microscopy wi apphed to the 
vestigation of the mechanis: f the catalysed 

Is of ammonia on J It was concluded 

sult that (1 ‘ " lative adsorption 
siderably lerated by the presence 

en, and that determining step 

vuth ss either the formation of adsorbed 

vroup NH (a) from adsorbed nitrogen atom 
ivelrogen atom Hia), or that of adsorbed amiuno- 

» NH fa) from NHia) and Hia) but not the 
dissociative adsorption of nitrogen, as is generally 
accepted rh 
Nitrogen. hydrogen, a 1: 5 mixture of nitrogen and ser Paste 


pattern of t 
the N 


n 
hvdrogen, and ammonia were allowed, in turn, to be 
adsorbed on the cl in tungsten tip of a field-emission 

temp ratiures raised successively from 500) B.000) I< 
microscope, While pressure was increased gradually 


Field-emission patterns and the associated changes of 
from 1LO-* to 10-7 mm. mereurv and then decreased 


average work function were observed at liquid 
nitrogen temperature for each series of gases along 
with the initial increase followed by decrease of 


ot 


\fter evacuation was begun, the tip 
subjected to imtermittent heat treatments at 


pressure as well as after every heat treatment 

Figs. | and 2 show the patterns observed steadily 
at the later st we of the nitrogen and the hvdrogen 
series. These patterns, along with associated changes 
of the average work function, were judged to be 
characteristic of N(a) and Fig. 3 is a pattern 
observed for a nitrogen hydrogen mixture. which is 
identified as a superposition of the N(a) and Ha 
patterns Conclusion (1) was arrived at from the 
early appearance of a N(a) pattern in the latter series 
as compared with that in the nitrogen series. Fig. 4 
for ammonia gives a pattern which is distinguishable 
from the patterns characteristic of N(a) and of H(a 
The latter characteristic was attributed to NH(a 
andor NH.(a) in agreement with an associated 
decrease of average work fumetion 

The characterist i pattern of Nia was observed 
with ammonia, just after the heat treatments at 
elevated temperatures Similarly, patterns charac 
teristic of NH(a) and or NH,(a) were observed with 
a nitrogen- hydrogen mixture after the heat treatments 
at elevated temperatures, but they were unstable. 


~ 
( 
4 
welt 
pattern are shown by the : 
sahbout eS 
(ana i 
Present addr K il Colleg 
~vience and Teect low fon, y ic 
— 
iS 
2 3 
2 | 
was 
Fig. 1 The Nia) pattern has characteristics of the bright sur > 
; roundings of the (001)-region and of the bright (111)-regior i 
The nereas¢ f averag work funetion I> is about 0 4 \ vad 
from the initial value f the clean tungsten surface xh 


i has the characteristically brig 


and 


hand 
walled 


that 
om thre 


These results indicate Nia) on 
NH(a) and or NH,(a other hand are 
off from each other by a slow step, which is just sur 
the later heat treat 


t 


one 


mounted in either direction by 


hence the conclusion (2 


is arrived at. 
synthesis proceeds 

2N(a). H, -2H (a). 
H (a) NH, (a) and 


ments; 
ing that 
through the sequence of steps: N. 
N (a) H(a - NH(a), NH(a) 4 
NH,(a) + H(a) NH, 

Details will be published in the Journal of the 
Research Institute for Catalvsis, Hokkaido Univer 
sity kK 
Research Institute for Catalysis. 

Hokkaido University. 
Sapporo, Japan 


catalysed ammonia 
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Detection of Trace Quantities of 
Acenaphthene by Gas Chromatography 
into the ¢ 
acenaphit 


rons 


determine the 


IN the course of 
effect we wished to 
uptake in the root Tips of onions Zrown in a saturated 
the 
very 


Me Willian 


bore col 


water solution of acenaphthene As 
expected were of the the 
flame ionization detector described by 
and Dewar! was used. A 6-in. long h-in 
packed with 60-80 mesh brick dust earrying 15 pes 
an 


order of u, 


cent wow silicone oil was used for the analysi 
pure hydrogen was used as the carrier gas 

the material 
handled it was necessary to introduce the samples 


Because of small amounts of beiny 


on to the column in a solvent. For this Purpose it was 
found that redistilled commercial *Deealin 
184-187 C.) was suitable. At the Temperature of the 
column (183° C.) the main peaks of the *‘Decalin’ had 
been eluted before the appearance of the acenaphthene 
peak, and, although the sample used ‘tailed 
the tailing sufficiently interfere 
badly with the detection of ac enaphthene 

More volatile solvents or solvent mixtures had. of 


(bop 


bacily, 


was mot serious to 


course, very short retention times, and tended to give 


a sooty flame which interfered with the operation of 
the detector 
Tests prepared solutions showed 
could detect quantities as stnall as 0-2 
thene 
Onion 


with that we 


acenaph. 
ether the 


treated with 


exiract, atier evaporation to dryness at room tem 


roots were 


53) 


redissolved in 0-25 mil. deealim. 20-ul 
samples of decalin solution were imjected on to the 
head of the The detector s: nsitivity 
tured down to the decalin 
peaks had been eluted and was then increased until 
the 

Chromatograms 


perature, was 
column Was 


minimum until rain 


was about 2 per cont of full scale 


with 


noise level 


made extract) trom omrons 
yrown in pure water showed no peaks im the region 


the The 


extract from onmons grown in acenaphthene solution 


about retention time of acenaphthene 


and showmyg mitotic activity pave aks which on 
comparison with the test chromatograms correspond 
to about 5 ugm. acenaphthene (that is, about 60 
gin. of 

An attempt was made to determine the solubility 
of acenaphthene in water. 
Was evaporated to dryness and any residue dissolved 
No trace of acenaphthene was 
found im this solution. The solubility of acenaphthene 
than 250 ugm. | 


igvest a considerable uptake ot ac enaphthene in the 


root tip) 
of saturated solution 


m O-25 mil. deealim 


ix therefore less These results 
root tips, the significance of which will be discussed 
later paper in conjumetion wit h other expermnents 
on the ¢-mitotice effect 
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Polypeptide Formation from Asparagine 
under Hypothetically Primitive Conditions 


Tuts ts a report of the formation of polyaspartic 


acd solution under 


conditions which satisfy 
better 


from asparagime’ im aqueous 
uygvested 


thermal 


pronmive terres 


conditions? than polyeonden 


trial 
When an 
10 per cent) was refluxed for several days, a part of 
the asparagime hydrolysed to acid; the 
other somewhat larger part formed a non-crystalline 
product This non-ervstalline product was a4 muxture 
of aspartyl and poly-peptides which were 
separated as either water-insoluble Cu(II) or Pb(IT) 
salts Lyophilization of the the free 
peptides, obtained with hydrogen sulphide from the 
salt, gave a white material. The vield was 62 per 
When the polymerization of asparagine was 
instead of LOO), the yield was 
Slyke amino-nitrogen deioerm 


aqueous solution of L-asparagine (5 


aspartic 


olgo 


solution of 


cent 
earried out at 70 75 
Is per Van 
ination and dimitrophenol end-group analysis madic 
ated average between 380) and 
530. corresponding to 3-3 and 4-4 units per molecule 
water or phenol 


molecular weights 
Paper chromatogram (butanol 
water) demonstrated the 
aspartic acid pept ides, polypeptides and some aspartic 


presence of a series of 


acid 
one of the oligopeptides present by 
the Rye value with that of an authentic sample® 
Polyaspartic acid of higher molecular weight was 
obtained by dialysis of the origimal solution or of the 


4-Aspartylaspartic acid was identified as being 
comparison of 


no May 6, 1961 NATURE 
a 
Fig. 4. The pattern of amm 
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erude polypept ice ture. The average moleculal eluted from a column of ‘Dowex 1! X10, chloride 
veight of va preparations ranged frou 1.700 to. form) by 0-002 N hvdrochlorie acid (pH 2-9 The 
(15-260 as determined by Van Slyke and dinucleotide, recrystallized from: ac tone-water mix 
clutrophenol hods. Like 2 polyaspartie acid? ture after lyophilization, lid not lower the blood 
t} poly pept ite vas hughly seolub mn water and pr ire of a eat and did mot contract the ileum of a 
yave a positive biuret reaction The infra-red guinea pig tn vitro The dinucleotide was easily 
‘ rotion sSpeetrur was identical with that hydrolysed when heated with 2-5 N hydrochlori 
polyaspartic aewd! wal NH stretching near 3 acid in a sealed tube at 150) ©. foro hr The free 
CO of carbo group amide 1 6-054 histamine was identified by its action on the ecat’s 


ructure It blood pressure and the guinea pig’s tleurm. 


in intermolecular non-enzytnathe Histamine dinucleotide histamine ribotide 


AMP 


th work Wa pported by a research 
Ris Trom the N itional Inst ite of Healt! 100 mgm. of histarmine (2-'% dinucleot do (purity 
Pub Health S8 per cent; acti ty, 1,419 zmole 
by the reaction (1 vas incubated at 37° ¢ 
(Kova for 5 hr. in the presence ol phosphodiesterase®, 
purified from snake venom. iphy of the 
' reaction through a co nun of Dowex. | 
nivel Y10. chloride form) gave a radioactive fraction of 
Jamaica 32, New Y K histarnine ribotide, having no absorption at 260 m 
Bahadur, K., Nat 173 by elution with 0-001 N hydrochloric acid He 3-l 
Miller, S. L., and Ut H. €., Science, 130. 24 | Fig. 1 also shows a substances having 
Fox. 8. W., Ha K.. and V tsky, A., tia. 15, > 
te K 4 absorption at 260) miu, obtained by elution with 
k 41 4 O-OOE N hydrochloric acid (pH 2-4 This substance 
J 
I M h se was identified as 5’-adenylic ac id (AMP) by paper 
F.. and J F.. Z., 54 chromatography 
§2. 430 Kavenna, ¢ ! ! ‘ ! he fraction contamums hustarmine ribot de was 
28 19): Ga §0, 1. 2s Ka } 
‘ ‘ R.. G 60, 14 firs philized and reerystallized from acetone 
‘ Pit ee y | woeter mixture to 25 mgm (yield, per cent) of the 


crystals, m.p (decomp of this substance 
The activity of this sample, ealeulated from 
the formula of the ribotide as C H,,O.N,P*HC 

359-5). gave 1,466 ¢.p.m rmole, which agrees with 

the original dinucleotides. The ultra-y iolet 
Enzymatic Formation of Histamine nectrum of the dinucleotide exhibits absorption 
Ribotide from Histamine Dinucleotide maxima at around 210 mu and at 258 mu, and that 


of ribotide at around 210 meu Both were positive to 


AnivisaTos e¢f reported the formation ot 

histamine dimucle otide, that is, the py rophosphate ot the ninhydrin and phosphate reactions The R 

host ribot ice and of 5 nvlic acid, trom chi Values on r chromatogram, aceti 

phosphopyridine icleotide (DPN) and histamine, idjethanol (1:1) mixture as a solvent, was 0 15 
for the dinucleotide and 0-58 for the ribotick The 


purified preparation ot diphosphy 
observed valuos for ribose per | umole of the « 


pvriciime mu leot nlase DPNase from bovire spleen 
pound were 1-80 feale.. 2-00) for the dimucleoticde 


nd 9-96 feale., 1-00 for the ribotide by periodat 


using a soluble 


It boom tliat nicotinamide‘ i 


release of histamine by ant igen from the lung tissue of 
consumption, but were 0-56 for the dinucleotide and 


a sensitized guinea pig Nicotinamide is a known 

nhibitor of DPNase and nicotinamic ribosidase® 0 for the ribotide by the oreimol reaction The 

These facts suggest the possibility that part of the lower values of ribose by the latter method ar 
considered to be due to the stability of the N ( 


hustarmnine released curing the antigen antibod, 
reaction is formed from Justarmine dinucleotide 
describes some pr pert 1es ot 


The present r 
cdimucieotid and of histamine ribotide 
These compounds were recently isolated as pure 

! ourse of work which Was con 


preparat rons in the « 


cerned with the biological significance of histamine 
dinueleotide and related compounds, and with the x 
formation of free histamime from such compounds 
The formation of histamine ribotice had hitherto 
been re ported only q ialitatively by paper ¢ hromato ‘ 
graphic and electrophoretic res ilts 
DP Nase from > 
DPN hustarnine - histamine dinue leotide | 
bovine spleen nicotinamide (1) ai & ~~ . 
rpig 0 
The reaction (1) proceeded easily with DPN and ' o . 
1-5 2-4) 
histamine (2-'™ as substrates, and with the use of Elutis . 
‘luting solu (litre) 

insoluble, partially purified DPNase from bovine Fic. 1, Separation of histamine ribotide and adenylic a es 
spleen or pig brain. The reaction product, histamine Dowex-1’ (X10) in a chloride syster Fractions of 10 ml. were 

llected, and the radioac ty nd tt ptical density at 
dimmut leotide, was found to be present im the fraction 260 ma (@) of each tract wet eed 


32 
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« 
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= 
1 
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bond inidazole and ribose both 
substances’®. However, this N ( bond 1s cleaved by 
hvdrochloriu under a high 


biologieally huistamy 


between the 


active 


decormposit ron with 
in 40-83 per nt vield and inorganic phos} 


lose to LOO per cent of the theoreti 


pressure, 


a vit ld 
The diazeo re 
chromatogram 


cleot! ke 


wtion using sulphanilie aeid 


appears un coloured im 
and vellow ticl The absorption 


lacks the 
hot 


spectrum of the react however, 


peak at 530 mu characteristic of histamine in 


substances, and a peak, assume d to be that of ar 
observed at 
ribotide 
thus 


SSO) miu 


compound, 1s 
contracted the ileum of a 
differed 
contraction occurred 


antihistamine (‘Neo 


Histamune 


vy, but that of 


from 


in that the gvradually 


ot imhibited by an 
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Inhibition of Chymotrypsin with 
Diisopropy! Phosphorofluoridate 
article Stein and Laidler! described 
cdifsopropy |! 


IN a recent 
inhibition of chymotrypsin by 
phosphorofluoridate DFP). They found that even 
inhibitor-enzyme ratio was as high as 4: 1 
This 


who found 


the 


when the 
observed Was 


Jansen et al.’, 


no complete indubition was 
the results of 
the olar ratio of DFP to enzyme was 


there was practically 100 per cent 


eontrary to 

wat when 
more than unity, 
inhibition 

Stein and Laidler concluded from their results that 
under their interaction between DEP 
otrypsin is rever Further evidence o 
bility was cle rived the 
: where the enzyme was added to a mixture 
of DFP and. substrate methvl hydrocinnamate) 
They found that the greater thie inhibitor 
ratio the le was the falling-oft of the 
splitting rate as » reaction proceeded 
© results and those of 


and chy tbl 
the rever from results of 


ex periune mt 


substrate : 


substrate 


The discrepancy between the 
Jansen ef al. was attributed to a small amount of 


propanol in the reaction medium of the latter 

In a rather comprehensive study on the relation 
ship between structure of organophosphorus com 
pounds and their ability to imhibit esterases and 
related enzymes'® I also studied the inhibition of 
chymotrypsin by DFP. 

The inhibition reaction was carried out at 25-0°C., 
7 either in 0-1 M phosphate buffer or 


and at pH 7: 
buffer \t 


in 0-0033 M sodium veronal intervals, 


NATURE 


centration of DFP 


the remaming 
activity Anson’: 
digestion method?® or by measuring the rate of hydro 


samples were withdrawn and enzvmMe 


was moasured either by hiemoglobin 


ly sis of L-tyvrosine ¢ thvl ester at a substrate concen 
tration 25 V4 

the mbhibitor-enzyme 
10 times 


In carrying out these activity 


measurements, mixture 
cliluite 

I was able to demonstrate that under my conditions 
the inhibition reaction was virtually stopped 


I found that tho proteolytic activity is imhubited 


about 


the esteratic activity, a result 
which is m with the 


etal2 and Hartley and Kilby 


rato as 
agreement results of Jansen 

Figs 
From these kinetie data I calculated the bimolecular 
rate for the inhibition reaction. This has 
been done for the reaction of chymotrypsin with para 
oxon by Hartley and Kilby In their case, however, 
pseudo first order kinetics could be used, for a very 


l and 2 give the results of three typical runs 


constant 


large excess of paraoxon is needed im order to get 
proper enzyme inhibition within reasonable time. The 


\ 
80 
ut 
il value 604 \ * = 
= 47 \ 
i 
M be 
and was 1 Concentration of DFP, 2:76 
antergamn ) 645 x 105M; @, 129 10 All inhibition 
reactions carried out at pH 7 and 25° ¢ 
Alivisatos, S. G. A., Nat 1 (1958) 
Alivisatos, S. A., Ungar, F., Lukacs, L., and LaMantia, L., J. Bi 
"he 235. 174 j 
Alivisatos. S. G. A., and Woolley, D. W., J. Biol. Chem., 219, 8 
‘Yamasaki, H., and t la, K.. Folia Pharma Japon., 55. 154 
* Yamasaki. H., Muraoka, S., and Inoue, M. (unpublished work 
* Grossma I und Kaplan, N. O., J. Amer, Che 78, 4175 
Kaplan, N. 0. in Methods Enzymology, 11, 660, edit. by Colowick 2 
S. P.. and Kaplan, N. O. (Academie Press. New York, 195 
‘Suzuki, T., Iwanaga, S., and Satake, M., J. Pharm. Soc. Jap., 80 
i 
Alivisatos, 8. G. A., and LaMantia, L., Biochem. and Biophys. Kes 
2 164 (1966 
0-6 
x 
M 
Fig. 2 ibition of trypsin t DFP. Cor 
pat. 
ats 
: 
- 


that DFP inhibits chymo 
that the 


withors remarked. however 


such 


and 


trypsin in low concentration enzvine 


amounts 


That this is the case appears from a comparison 
of the coneentrations of DEP used im the expernments 
ot Fig l and the enzvine concentration used, the 
latter being we In these circumstances 


the second-order kineties caleulation has to be used 


The well-known formula for the rate constant ts 


hia 

In 

f ath att 
and } bemge the initial concentrations of enzyme 
and inhibitor respectively and « the concentration 

reacting in time ¢. In Fig. 2 log is shown in 
atl 


ation to ft. Straiwht lines are obtained ; the slopes 


of these lines give the bimolecular rate constant 
It was found that under our conditions 
1-0 10* Lmol 


This value corresponds verv well with a value pub 
shed by Jandorf ef al. (2-0 10*) without 


ental conditions given, however’ 


eONperim 


The influence of the buffer appeared to be only 
light, the value in the veronal buffer being 1-7 lat 
mol 

The results of Stem and Laidler, given im their 
lable 2. are obtamed at 20-000 Untortunately the 
pH value at which their experiments were carried 
out os given onlv as between 7-5 ard 8-7 As the 


influence of the temperature on the imbibition 
il observed 
10 keal 


ioned rate constant is a 


mot very yreat apparent 


of the 


ry order of mol.) have 


weTivation emery 
summed that the 


rood approximation of the 


above-ment 


rate constant under the 


eon litions as piven by Stein and Laicdler | sing thie 
concentrations of enzyme and DED as given by 
Stem and = Laidler I ealenlated with the above 
mentioned rate constant the amount of enzyre 
inhibition obtained with a reaction time of LO min 


ssuming an ordmary bimolecular irreversible reaction 


formule (1 
hown in 


Lis 


and 
The results are 


Table 1, 


mbubition 


tovether with the 


experimentally obtamed Stein 


and Laidler 
VW hee 


values of 


Steins values ar compared with my 


calculated values striking similarity is seen, espe 
cially with the lower DFP concentrations. The facet 
that with the higher concentrations of DFP the 


measured imbibition is higher than the calculated 
values can be explained by the fact, observed by 
Stem and Laniler, that the addition of substrate 
methy! hydrocinnamate) does not stop the inhibition 


The Laidler can thus 


be explained without the assumption of a reversible 


reaction results of Stem and 


reaction 


lable 1 RESULTS OF STEIN AND LAIDLER (REF. 1 OMPARED WITH 
CALCULATED RESULTS FROM MY EXPERIMENTS Ei, * 
Percentage f in 
Percentag t hibition caleulated 
DEI nhibition found with second order 


ties 


Ain 
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results with the mixtures of DEP and substrate 


The 


are certainly not in contradiction of an irreversible 


bunolecular second-order iububition reaction 


Concerning the discrepancy between the results of 


Stem and Laidler' and of Jansen ef a/ I caleulated 


the concentration of enzyme used by the latter 
authors Assuming a nitrogen content of 15°83 per 
cent? and a molecular weight of 23.000 8" IT found 
that with 0-060 mgm. protein N the coneentra 
tion is 1-65 oe M The reaction conditions of 


35-0°C.,. 0-2 


Jansen et al. are Vv phosphate bufter 
pH 7-7 and 20 min. reaction-time With an equi 
molecular amount of DFP. and agam assuming the 
rate constant 1-9 caleulated 


an imbibition of 86-5 per cent, which is certamly much 
higher than the of Stem and Laidler. As the 
concentrations used by are higher and 


result 
Jansen ef al 


them reaction time longer, the result is not surprising 


ma 
Chemical Laboratory. 
National Defence Research Council TNO, 
Rijswijk. The Netherlands 
stein. BL Che 37. 1272 
Jansen, E. Balls, A. K., J. Beol 
Chem,, 179 
Anson, M. I ws 
*sSchwert, G. W Snoke. J. } 
Biol, Chem 
Hartley, B. 8 /.. 50, ¢ 
Jandorf, B. J Ega R., ands 
merson, W ‘4 


Kunitz, M J 
*sSchwert, W 
Hartley, B.S 
’ Ooms, A. J 


56, 288 (1954) 


Ammonia Dehydrogenase, Hydroxylarnine 
Dehydrogenase, Hyponitrite Dehydrogenase 
and Nitrite Dehydrogenase 
* been reported that there is an 
In the present 


I r has pres 
enzymatic evcle of inorganic nitrogen 
work, we have demonstrated that the dehvdrogenat ing 
system in the eyelic processes can be separated from 
the and that each dehydrogenase 
behaves towards different 
Moreover, the intermeciates in the dehydrogenation 
have been determined quantitatively 

To fractionate enzymes, an acetone 
was first made from fresh cockerel liver as described im 


reducing one, 


specifically imfubitors 


preparation 
refs. land 2. The precipitate obtamed with 33-55 per 
cent acetone was dissolved in cold water and mixed with 
20-30 parts by volume hydroxyapatite as described 
After lL hr. at C 
6.000 for 


by Tiselius, Hyerten and Levin’ 
the 
min 
water and extracted with a mixture of soduim acetate 
The extract was dialysed against 


suspension was centrifuged at 


The sediment was washed twice with cooled 


and acetic acid. 
running water for 3 hr. and used as 
Measurement of the dehydrogenase or 
reductase was as described in refs. | and 2. For com 
value of log T 
in the reaction 


enzyme solution. 


action oat 
paring the enzyme activity, the Was 
divided by 


mixture. 


The results are summarized in Table 1. 


ot proteim nitrogen 


ibk SEPARATION OF DEHYDROGENASES FROM REDUCTASES 
O-OL M acetate, pH 6-6 4 acetate, pH 7-5 

Substrate Dehvdrogenase Reductase Dehvdrogenase Reductase 
activity activity rctivity 


NH, 174 

NH,OH +0-038 SOR 0-090 
0 4-115 > 1-026 
“ {308 103 
NaNO 000 O-106 


i 
_ 
> 
Phus 21, 601 
J. Biol. Chem., 190, 799 (1951 hay 
and Kilby, B. A., Biochem, 
T.. thesis, Levden (1960), 
aon, 
_ 
: 
pA 
Laidler 
1-17 45-1 4-5 
36 1-77 61-5 
i 
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» was mostly eluted 
and the 


d 


dehvdroyvenat ing 
M 


acetate mixture reclucmng one 


acetate with the 
recentrifuged supernatant 
dehydrogenases 


the 


enzvinatic activity of the 


homogenate, the were 


350-fold bv these 
55 750-fold 


from liver 
purified oO 
reclietases 

In the inhibition tests for the 
es, a dialysed 2.4 acetate 

s-buffer and inhibitor, 
_ the substrate was added. Some 


Fable 2 


treatments 


dehvdrogena 
extract was mixed 


with f¢ and after 20 


obtamed are given on 


at 


INHIBI 


NH 


bith 


trat 
NH,OH Na 


was observed that the dehvdrogenat for each 


inbubitedt eom 


ifieally 
nicatimg 1 
of 4 substance 
For ing the intermediary products im thy 
dehydrogenation process, a large 


namely, 2 mil. of liver 


estimat 
amount of 
preparation 
obtained with 33 


diphosphopyridine 


COOPTLZV TIO, 
and S mim. ot 
added to the 
larine 


+5 per cent acetone 

were 
Ammonia and 
were determined by the indophenol method and ou 
hyponitrite can be 
oximes: this was confirmed by 
crystalline salt, Na,N.O,-SH,O, 


according to the description of Jones and Seott 


nucleotide, 
reaction mixture 


macdified colorimmelry tively Jt was 
found that 


alkali process! tor 


Pespoc 
estimated bv our 
prepared 
The 
quantity of nitrite or nitrate was measured by apply 
gs reagent or the 2.4-xvlenol method of 
Buckett, Duffield and Milton To dh hypo 
n the containing hydroxy! 
hyponitrite and half the 
min. and the other half mixed with 
methanol, 


{.riess 
reaction 


nitrite mixture 


nitrite, mixture 
Wis botled tor D 


3 N min 


boiling for 5 
but 
influence on the estimation of hydroxylamine andl 
After centrifugimg, the total 
hvdroxvlamine, hyponitrite and nitrite mn the mixture 
treated with methanol as well as that of hydroxy! 


ot because 


clecon hyponitrite completely has neo 


ruitrite amount of 


amine and nitrite in the boiled mixture was measured 


by our alkali process'. The results are given m Table 3 
DRHYDE 


NATION OF OGENATION 


eare nt produce 


Amou } 


NH 

NaNO, 


“mation of 


For the deter hyponitrite im the 
hyvdroxvlamine- dehydrogenation, VS 
added to the reaction mixture 
have clearly that the 
dehydrogenation reduction are earned out by 
cufferent and earlier 
was the first demonstration of such a reducing 
The oxido-reduction of 
nitrogen Was found yeasts®. 
Klausmeier and Bard’ that di- or tri- 
phosphopyridine nucleotide is hydrogenated — by 
Bacillus subtilis in the presence of ammonium hydrox 


hydrox yquinoline was 


experiments shown 


and 


SVSTEeMIB, our mvesti 


vation 
evel 


im 


moryvan also 


reported 


NATURE 


ide. However, Roussos, Takahashi and Nason® proved 
later that the hydrogenation of pyridine-coenzyiies 
by B tributed 
than an to 

The formulated by in? ha 


confirmed 


subtilis is to be at »yxorme factors other 


Thit evele 


by these 


expel 


YAMAFUJI 
COSA 


Kazto 
YUTAKA 


valtural Chemistry Institute, 
Kyushu University, 
Fukuoka, Japan 


Preparation of Sheep Growth Hormone 
Existing methods for the sheep 
yvrowth hormone by low-temperat ire ethanol fraction 


preparat on of 


ation’ or salt fractionation, combined with ton 


and involve 


The 


preparation 


exchange hromatography are lengthy 


maividual 


nethods for 


a large ST Ops 


eriticism apple to 
ot ox growth hormone*:* 


Durmg an investivation of se paration of sheep 


proteins om a column of diethyvlaminoethy! 


DEAE-cellulose) it 
onditions all the growth 
pituitary 


pituitary 


found that unde 


hori 


cellulose was 


ecoTtainm one present 


simple viand extracts, 


through 


sheep 
the colu 
whereas almost all the other ! ituitary prote ims were 
Whatman DEAE-cellulose powder (DE60 
1-2 per gm 
of dry powder, was ; 
Extracts were prepared by grinding trozen pituitary 
anc extracting the 


passed mim «without adsorption 


adsorbed 


contamimng milli-equivalents of base 


isedk in all experiment 
glands with solid earbon dioxide 
resultant powder with sodium borate buffer (roni 
pH 8-6) for 3 hr. at 4 ¢ 

applied 


In 
cirectly 


strength 0-025 ; 
experiments these extracts were 
to the DEAE-cellulose column. In others the ground 
vlands were extracted with a similar buffer, but to 
which 0-25 VW sodium chloride had been added and 
the extract so dialysed and freeze-dried 
The dried then «i solved im sodium 
borate buffer and applied to the columm Both these 
contained approximately 


obtaimed 
material was 
starting rmoaterials 
mom. of growth hormone per migin of non-dialvsabl 
material, expressed as the « quivalent amount of the 
standard ox growth hormone preparation, N././7. 22 
(kindly supplied by the Endocrinology Study Section 
National Health, The 


unadsorbed obtained fron the 
contamed growth 


Institutes ot 

fraction 
0-6-0-8 hormone 
This material in 
clialvsed 
The resultant precipitate was equal 
B2 


vielded the equivalent of 2-5 gm 


mgm. of pel 


mgm. of non-dialysable material 


5 per cent wey concentration Was against 
distilled water. 
in potency to the growth hormone ani 
of growth hormone 
per kgm. of fresh glands 

Starch-gel elec trophoresis did not show the presence 
of any protems other than growth hormone unpub 


lished observations} bit the of contamination 


2 
with 
bate 
results 
Yamafuji, K., Osajima, U., and Omura, H., Nature, 185, 162 (1960 
; pile fable 2 OF DEHYDROGENASES Yamaf K.. Osajima, Y., Omura, H., and Hatano,s., / smolog 
Inhibi m (per cent 21, 245 
N,0, | 4. Hvertén. S.. and Levin, O irch. Biock Biopl 
Ur M Jones, L. W., and Seott, A. W., J. Amer. Ch soe, 46 
Hydroxy quinoli 104M D * Buckett. J.. Duthield, W. P.. and Milt F., Analyst, 80. 14 
: Klausineier R and Bard kh. ¢ Bact 68. | tod 
Roussos, G. G., Takahashi, and Nason, A., J. Baet., 73, 504 
; 
J 
ap 
Substrate Amount disa in wen 
“ 30 
6-5 
or 
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with other pituitary hormones, as determined by fool and water and their urmary exeretion Was 
bioassay methods, has not yet beon investigated recorded at 2 and 5 hur., aggregated, and computed as 
This method for preparing growth hormone uses indicated in Table 1 
niv verv roid conditions and involves @ mununun The results at 2 and 3 Ju nudicate that a very 
number of step: It has been applied successfully marked infubition of diuresis occurred with all doses 
to the preparation of growth hormone from: quant of either polymyxin or colistin sulphate up to 
of fresh, whole glands, ranging from 7 gm. to 200 1-67 mem. whereas doses of colistin 
and using columns containing 20° gm methanesulphonate up to 1°67 mgm. kgm. tended 
of DEAE-cellulose There appears to be no difficulty to imerease diuresis However, inhibition of diuresis 
mn extending the method to either smaller or larger was observed also with sodium  colistinmethane 
juantities of startimy material sulphonate at doses above mgm. kgm... but it was 
AL. C. necessary to administer as much as 16-7 mem. kgm 
lan Clunies Ross Aniunal Research Laboratory n order to obtain a degree of inhibition sinilar to | 
Division of Animal Physiology that noted with 1-67 mem. of the two other anti 
Comnunonwealth Scientitie and Inelustrial bioties. This indicates that, of the three antibioties 
Research Organization tested, sodium colistinmethanesulphonat nterferes i 
Prospect, much less with urmary function, a fact that may ra 
Now So ith Wales expliun its higher margm of safety 
Wilhelmi, A. E., Hypop! Growth H Vature and Act R. J. Girerp 
lit. by Gael ind Long (McGraw-Hill, 1954 C. L. Rassart 
* Warner-Lambert Research Institute, 


W A. E.. Fishman. J. Morris Plains, 
New Jer \ 


Acute Effect of Three Antibiotics on 1980) 3 
Diuresis in the Rat ie 


ONE ofl the side otfect limiting the use of ‘> 


Preparation and Properties of Purified 


polymyXins renal toxieity : 
Sod un ¢ Olpst thare iphonate . i mew arnt House Dust Allergen 
I 
biotic with a spectrum of activity very similar to AnrHouGcH house dust allergens have been the ; 
that of the polymyxins, but with much lower systemi byeet of many investigations’, attenipts to establish 
toxicity’, was investivated for its effect upon the chemical identity of the specrtic house antigen 
olume output and was compared in this respeet wit! t) far have met with very little success This is 
two polymy xims prartiy due to the complex nature of crude hou dust 
The influence of the hi aim extracts, which, apart from non speetie toxic 4 
biotic upon diuresis was estimated by measuring, atte ibstances, Contain many other allergens as well 
treatment, the urmary output m mi. kgm. jir., 2 and derived from feathers, human and anunal dandruff, 
> hr. after achministration of a water load. This wa ete ; 
‘lone m groups of 20 male Wistar rats of approx foatner and Efron? were arjiony the first to indicate 
mately 360 gm. which were used twice consecutively the general protem nature of active preparations fron i 
n the following manner first, the normal urinar house cust Rimington ef ~ in a more detailed 
volume output figures were determined for each study. obtaimed a purifiod dust fraction which was 
group ; 2 days later, the same procedure was repeated found to contaim two electrophoreticall listinet 
each group receiving subcutaneously its respective components of stpnilar chemical cor position and skin 
antibiotic treatment at the same time as the intra reactivity The ibstance: was found to give both 
vastric water load time the rats were starved proteim and carbohydrate reaction Recently, 
food and water) for IS hr. before intragastric admin Vannier and Campbell! reported the isolation of a 
istration of a 50 mil.jkgm. tap water load The purified dust allergen which they estimated to contam 
animals were hen placed in metabole cages without pen cent carbohvdrate and per cent protem 
Fable 
it 1 N 
Fir } } 
) ‘ “7 Is “4 “4 ; 
20 8 tin 
anesulphonate) 0-8 108 6-98 6-88 
) 11 60 ‘ 16 6-1 61 0 
4) 64 ) 1 2] 1 “4 


— 

v 
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We wish to report the isolation of a purified hiouse 


dust allergen with high activity m intradermal skin 

tesis, tho substance being apparently devoid of mon 

bstances ancl mtertermmy allervems 
1.700 gm. of pooled house dust (collected durin 


Sopter ber October, bono were extracted with a 
phosphaat¢ buffer pH 7-0. contaiming 
6-5 M sodium chloride and 0:5 per cent 
pheno After two at room te ure, hie 


thiek mud was squeezed and the resulting fluid 
lrored through a O-5-e1 thick layer of kieselgudu 
Fro the clear, deep-brown coloured filtrate the 
thierry were obtained by ad orption on benzo. 


acid at H 4-00, using Sutherland's method Phi 


precipitated benzoic acil was filtered and dissolved 
at Whaech the llergens are imsoluble After 
washing once with ld acetone, the crude mixture 
ot va twice vitdi the above 


mentioned phosphate buffer, the undissolved residn 


bscarded 


clear dialysed im a “ir 
cabl Colle bay agamst running tap 
water, followed bv dia s O-OL 
letraace ate solution, pH 7 OO, 


and a lend water successively. Further purification 
id be achieved by an 


co fractiona 


montium sulphate 


20 and 


precipitating between 
ected 

This brown-coloured product was dissolved im water 
and dialvsed. The solution was then adjusted to pH 
3-l with hvdrochloric acid precipitate 


tion, the fraction 


per cont saturation be mr co 


The resulting 


was separated by centritug ion after one day 
dissolved in water and lvophulized Chinieal evicern 
SUZZESts TI lentity of t) h the human 


dandrutt 
pH was with 4 


Hoceulent pink precipitate 


supermatiun 
\ 
leetod 
by centrifugation, dissolved in water and lyophilized 
The vie 


The substance 


vol ies of acet« 


formed which was col 
hl was 35 mgn 
thous 


er and m physiological salt 


was very ea 


soluble in wa 


Markedly 


solution 


I positive reactions were obtained with 
2 10 mem. (1: 5,000,000) im intradermal 
tests with pationts showing the typical svimptoms of 


house dust allergy ns agaimst this substance 
could be demonstrated by means of Prausnitz 
Kustner passive transfer tests. Controls were alway 


found 


to be negative 


r chromatog t hivelroly sates revealed the 
presence of amuno-acids glu, asp, ary, lys, ser 
al, thr. ala, pro, leu, soleu, and evsteic acid \t 
least t hure« carbohvilrates could be detected : 


tose, arabinose and xvlose Phu Lbstance 


contains 


gen (nucro-Kjoldajd) and 


4 por cent nitro $2 per cent 
hexose (expressed as « puivalent glucose m the orem! 
test), Which suggests it is a mucoprotein, possibly of 
plant origin Preliminary ultracentrifugal analysis 
gave a sedimentation constant of 2-2, immdicating a 
molecular weight of 22-25,000 Further purification 
was effected on columns of diethylaminoethyl 


cellulose 
It sh id be mote 


from saturated an 


of the 


that 


precipat allergen 


sulphate solutions is mot 
utter compl te saturation, the supernatant 
protem (1-4 per cent 
derived from unprecipitated allergen, as 
well as a mixture of polvuronides. A similar pheno 
menon has been reported in the case of trichophytin 

A che 


elsew here 


compl Te 


still contains about 7 per cent 


mitroyven 


tailed account of h vork will be published 
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work 


mh 


State Unive U'treelit 
wn, E. A., W L. R Bilder, M 1 i 4 
ID. } Ma h / J 
Pa 28 
Vanni Ww. i Cat A 30 
\ t, R., Occupat i 
i B., Lal \ sel Ir ut 
fi 148, 4 y 


A New Technique of Chromatography 
and lonophoresis on lon-exchange Paper: 
Application to the Separation of 
Barbiturate, Salicylate and Acetophenetidin 
We have found that, when a 


barbiturate, salicylate and acetophenetidin is sub 


witography Whatman No. 


mixture contamung 


jected to enror on 


eellulosic ion-exchange paper im dilute anmunona 

olution, a partial resolution of the components 1 
po sible Saheylate is clearly ROpaArales from the other 
two compounds, which move together with only 
mart resolution (Fig. | 


However, if after chromatography the wet paper is 


ibjected to ionophoresis (again in dilute ammonia 
solution) in a direction at right angles to the chroma 
ograp)iic of all 


resolution 
three components of the mixture can be effeeted im 


solvent flow, a complete 


Fig nding chromat y DE20 paper in 0-25 
ammonia. followed by ionoy for 30 n direction at 
t angles 1, Band C, as 1. @ t ipplication 


Dermatological Departrient, 
§ 
| 
4 
| 
ap 
| 
| 
| 
| 
| 
Ascending chromatography on DE20 1 in 
mr i lime min 1, salicylate; phenobarbitone 
acetophenetidin; M, mixture of A, B and ¢ 
4 
: 


only 30 mun. (Fig. 2 The chromatography take 
ily in 

a micro-« leetrophore sis tank (Shandon 
Smentitie Co., London it is possible to carry out the 
hromatography and the ponophoresis in the same tank 
vith the same sol on 

It is interesting to note that when a muixture of 


alieviate and barbiturate is subjected to ionophore sis 
moves faster 


thu aheviate 
is the 


on ordinary filter 
than the barb 
vith 
atography and romophore 
apid separation of muxtures of 


Krebs 


irate whereas the revers« case 


Thue technique ot chro 
is on 1on-exchanye pipers 


may lend itself to 


amino-acids of mixtures of acids of the 
le aml of many other mixtures of substances 
vhich are either not resolved satisfactorily on paper 
vhich mvolve conventronal chromatography tor 


\ ho ifs 

Work is now 
nto a rapid sereenmg test for barb: 
The technique is also bemg applhed to the separation 


in progress to cleve lop this tes hnique 


urates in blood 


of alkaloids and other con poruncs of toxicological 


interest using different ion-exchange papers. The results 
will be published lnew here 
\ 
IN Niyoa! 
nsic Medicme. 


Buildings. 


ol the 


nent of For: 


New 


Depart 


University 


Teviot Place. Edinburgh. 8 
I stewart ¢ stol 4 
Li A York wit 


Destruction of Linoleate Hydroperoxide 
by Soya Extracts 


Balls al thiocevanate 


ate oxidation of linoleate by 


used a 


soya lipoxidase, 


thew ilts sugyvested that under certam conditions 


wart of the hydroperoxide 


was afterwards destroved by 


produced by the 
erude, but no 
The 
Theorell eft al 
hvdro 


linoleate 
enzviIine t 


reason tor 


ified, enzyine preparat rons 


this has not been known, although 


that 


mtaneous decomposition of 


work has 


peroxide might be responsible Recent 
ndicated that there im crude extracts of soya 
i factor which destrovs S-carotene im the presence of 
noleate hvdroperoxice Her we have examuned 
the possibility that such a factor may also destroy 
linoleate hvdroperoxide enzvinically in the absence 
of $-carotem 

Sumner thiocvanate assay for peroxide, as 
modified by Koch ef a/.4. was used, pure linolete acid 


to pH 


concentration 


added as substrate 
He phosphate citrate buffer to give a 
of 1-36 in the 
fuved chalvsed extracts of gin 

eal on 
volurne of 0-1-3 mil 


im alcohol solution beimy 


reaction mixture Centr 


detatted sova bean 
as enzvme sourer, 


oft T 


100 ml. water were use 


ing added to 25 mil 
substrate 
| 


It was found that with small additions of sova 
extract onl there was proportionality of 
reaction-rate to added enzyme, but that with larger 

3 | hydroperoxide formation was 


rome 
followed by destruction. Results obtained with 2 ml 
sova extract are shown in curve 1 in Fig l. 

Using only 0-3 ml. sova extract, hydroperoxide 


ise was initially less rapid, but no destruction 


was observed (curve B, Fig. 1) and formation con 
tinued steadily up to 80 mim. But if a further 2 ml 


extract were added to the Same Svstern at 


NATURE 


2 ~ 
( 
Pim 
Fig Forma | t i 
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4) ruin. from zero time, hydroperoxide destr 
of the same order as shown im curve 1. resulted 
Peroxide destruction did not ocour if the 2 mil. sova 
extract were heated for 3 mun. at SO ¢ Suolar 
results were obtaimed when extracts of detatted 
lentil and of defatted wheat germ (5 gm. loo 1 
water were examined im the same fashion 

These results sugyest that the hvVdroperox le 
destroving factor is enzymic. ree heat -labile 


and non-dialysing 
Maier and Tappel 


acting as a catalyst for the decomposition of linoleate 


have shown that luaemoglobin, 


hydroperoxide, only slightly less active than 
catalase, and much more active than peroxidase or 
hrome on the which we 


added haemoglobin solution had to at 
WV. with respect to hematin, to destroy 
oft 


deseribed, 
least 35 
as much hydroperoxides as did an equal volu 
extracts do not contain 


sova extract Our sova 
enough total hwmatin to be observed spectro 
photometrically as pyridine hemochromogen under 


be 


ron 


a coneentration of 10 Vwo 
that if an 


conditions where 
obvious, amd it may be inferred 


porphyrin compound 1s responsible for peroxide 
destruction then its activity in this re a ect is? wh 
mentioned 


from hyvdroperon ice 


higher than those 

The sudden change 
to hydroperoxide 
available oxvgen, 


fortmiation 


destruction mav be attributed to 


exhaustion of since if occurs at a 


(Fig where hydroperoxide. measured as 
conjugated diene at 232 mu (assuming an extinction 


coeflicient of 28.000), is 2-3 VW. The ealeulated 
molarity of dissolved oxygen in the svstem is about 
3 10-* M. which sugyests that linoleate oxidation 
COASES lac k 
by anaerobic peroxide destruction 

To verify this we repeated the experiment which 
Fig. | after first saturatmg the 


because of of oxvgen, to be suceeeded 


eurve A in 


pave 


buffer with oxygen (curve ©), and alternatively 
passing in oxygen after the fall in hydroperoxide 
had oceurred (eurve 1). These results confirm the 


supposition 

It was observed in these experunents that, with 
small volumes of added soya (0-3 rmil.), hydroperoxide 
formation, calculated from thiocvanate values. was 
proportional in the early stages to diene formation, 


but between 2 and 3 This accords 


Times greater 


| 
| ov 
| 

= 

= 
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| | 
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i 
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4775 
with observations that thiotvanate methods give 
results between 2 and 3 tunes the theoretical®. We 
did not establish this proportionality with larger 
amounts of sova with these, when destruction of 
peroxide occurred, there Was mo corresponding 
decrease of diene uggesting that the products of 


hvdroperoxide destruction remaim= conjugated \ 


full account of this work will be published elsewhere 


We thank the Depart: ent of Serentifie and 
Industrial Research for financial support of this 
we J. A. Brats 
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School oft Pharr acy. 
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Reduction of Coenzyme @ by Succinic Acid 
Dehydrogenase 

pointed out to us that 
under this could be 
stood as a claim of having first shown the insensitivity 
\ of reduction of ubiquinone, The 
Drs. A. M 


purpose oft 


li has been our recent 


title! mustunder 
tO antimverm 
credit of this observation belongs to 
and E. R. Redfearn®. The 
was to that this reduction 
non particulate 


Purophrey 
our 
coukt be obtamed 
preparation, simpler than those which have mostly 
ised hitherto 


show 
with a soluble 
been 
HELLER 
LUDMILA SZARKOWSKA 
CZESLAWA PETRYSZYN 
Institute of Biochemistry and Biophysics, 


Polish Academy of Sciences, 
Warsaw 
\ 189, 575 (1961 
phrey, A. M., and Redfearn, E. R.. Bioed 72, (1950) 
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Functional Interpretation of Cerebellar 
Histology 

the transformation of 
the 

explained by the following argument, based mainly 


THE nature of 


excitation 


patterns ot 


within cerebellar cortex be 


on histological evidence and on Some simple 


physiological assumptions 
For all st ndied 
(a The cerebellar 


the following facts 


cortex is a 


vertebrates 
sheet of 


Entirely 


emerge 
grey substance with anisotropic structure 
different histological pictures are obtained in sections 
in frontal and sagittal planes (hb) All output 
fibres arise from one type of neurons (Purkinje cells) 
the dendritic fields of which 
flattened in the laterolateral direction.  (¢) 
ot imput fibres (climbing fibres) is connected one-to 
one with the set of Purkinje cells (?) Another set of 
input fibres (mossv fibres) reaches the output (Pur 
(about 5-10 very thin 
so-called 


cut 


are characteristically 


One set 


the 


kinje) cells via long 


(about unmvelinated fibres, 
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in the lat 
kind of histological 
13) 


diagrany 


parallel fibres, oriented exclusively rolatera! 


direction, each making the same 
contacts w ith a long row ot Purkinje cells (about 
human cerebellum) Fig. | shows 


a fragment of such a laterolateral row with 


in the 
matically 
meomimg and outgoing fibres 

It has been pointed out’ that the organization of 
the cerebellar cortex as it appears in sections cut in 
the frontal plane inter 
specialization 


becomes understandable if 


preted as a for accurate timing of 


impulses, 


Taking into account the well-known relation 
bet ween diameter of fibres and velocity of conduction, 
and interpreting the histological connexion of climbing 
fibres Purkinje cells as well as that of parallel 


sVnaptic 
predict 


fibres Purkinje cells as an indication of 
connexions, this 
widely varying delays interposed bet ween the imput 


fibres) and the arrival 


histology allows one to 
in one fibre svstem (the mossy 
of activity at different laterolateral 
the pomt of input, while, on the contrary, the other 
input (the climbing tibres) should influence 
Purkinje cells after a fixed, delay. 

Direct physiological support for this interpretation 
is provided in a paper by Calne*, who found, in the 
stimulation a fixed delay 
the cerebellar 
stimulation 


distances from 
sVstem 


short time 


frog, for some sites of 
and 
other 
varving between 20 and 260 msec 
Let W,(t) and C,(t) be three 
of time with common indices We may interpret 
them as representing activity in Purkinje cells, 
fibres and climbing fibres of one laterolateral 
representing the 


bet ween stimulus response im 


cortex, and for sites of delays 


sets of tunmetions 


row, such as those in Fig. 1, with 
distance of from an 
For convenience | functions to 
only the values | and 0, and consider only integral 
values of « and ¢, since these simplifications do not 
significantiy alter argument Neglecting the 
short, fixed synaptic delay between climbing fibres 


the elements arbitrary origin 


assume all assume 


and Purkinje cells, our physiological hypothesis 
ber Ores : 

where + represents the velocity of conduetion in 


sarallel fibres which we suppose to be constant. For 
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a tixed value of C, 


(f 


unply a function of a linear « 


and place of all 


M, 


issume the followmg dependence 


rwise, 


where @ 


ombination 


in a positive 
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of time 


<plicitly, we may 


reprosenting the threshold of Purkinje cells 
This can be used for transforming distances int: 
time intervals and vice versa; in other words, as a 
clock Among the many possible modes of operation 
vhich suggest themselves I mention only th 
following examples 
Operat on as an k It 
ut f, and ¢ ! all the time while all other 
f 0, putting 6 —2, there will be a P l only at 
A 
Operat ma op watel V/ th ut 
ill other M 0 All ¢ | only at the unknow1 
Phere vill be only /’ at f ‘ 
lis tance Willlurnishayr ire of the unknow? 


Operation as 
Let M,(t) and 
other 1/,(/ 
with 
(t) and (2) 


Other 7’. eva te thea 1 
vith respect to the « 
\/ 
Phi embocic the mm 
the two net 
piace of algebra prod 
ver ‘ \ ot 
omethiu ul 
ro correlation fumetio 


and 


hau 
j 
or witl 
re 
in the « 


inknown ful 


We 


shifted in 
Cro correla 
logical product 
ve each 
) chirect disp 
liscrete ‘ oO a 
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Function of Limb Tremor 


Tur collaborat ic 
ttoa hyp ot 318 


of lumb tremor in t 


t im rvais 
f moving a joysti« 
of a ‘follower’ spot 


in the manner req 


o line with the 


ately as possible 


m ot 

he fre 
light 
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biological funet ion 


on ray tu 
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of light on the 
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rhanually 


line 


nue of 6-15 sec 

be wa 
positron 
vas given t] task 
led the movement 
cathode ray tubs 
the ‘follower spot 


kly and 


controlled 


aceur- 


seryvo- 
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mechanism was a high-gain positional system with no 
delays in time between control and display move 
ments 

Records of the target and joystick movements 
were taken on a high-speed pen recorder. Back-lash 


in the system set an arbitrary lower limit to the 


ip) itude of linb movements which were recorded 
Some observations incidental to the mam experiment 
are reported here 

The records of six experimental subjects were 
analysed for evidence of a re lationship between the 
link tremor reeorded in the range of 6 15 ©. see 


and three different states of the subjects’ ‘controlling’ 


limb a) at rest: (4) while making the gross rapid 
movements of primary adjustment ;: While making 
the fine movements of secondary adjustment It 


tll iremor, of amplhtude 


was found that SO per ce 
exceeding the measurement threshold, appeared 
hile making the movernents of precise se ondary 
lhe finding reported agrees with much previous 
nformation' ; but a me hy pothes been form 
lated concerning the finets of the type of tremor 


deseribe l 


Mechanical servo-syster hh been designed to 
mamtain small ose ions frequency, 
that is, the servo ‘dither’ effect because tl dither’ 
take up baeck-lash in the systen 
the break-out forces require to overcor trictional! 


resistances when movements are initiated. Peripheral 


nechanisms for controlling movement of body limbs 
for example, musele spindles, ann ilo-spiral nerve 
endings and associated loops) bear close analogy to 
such mechanical servo-syvaten 
that limb tremor provides the same advantages as 
servo dither The fact that tremor was most marked 
n the phase of the experiment which nee itated the 
greatest pre ion of mo ent lend ipport to the 
hypothe presented 

Che funetional analogies ha rested 
between limb tremor and servo dither mua 
ib to such similar fine tre or of the eve ane of 
the head in visual and auditor t mm 
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Increased Toxicity of Serotonin in 
Adrenalectomized Animals 


ApDRENALECTOMIZED rats and mice are more 


ensitive to anaphylactic shock'*, and to the action 
of histamine? and which 
may be involved in the anaphylactic reaction®, than 
are intact animals The toxicity of histamime and 
of serotonin, as well as anaphylaxis, is increased by 
the administration of “pertussis vaccine and in old 
and tumour-bearing animals The present com 
munication reports the toxicity of serotonin m rats 
and mice in some of these experimental conditions 
Sprague-Dawley rats and ALAL mice 
from the firm ALAL, Milan), of an average weight 
shown in Table 1, were injected by different routes 
with 5 - hvdroxytryptamine — creatinine - sulphate 
kindly supplic i by Vister Labs, Casatenovo. Como 

Adrenaleectomy was performed 72 hr. before injection ; 


‘ that 4 
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lence and time shift detect: 
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15 davs before 
mortality, within 24 hr., was observed 


he 


creatinine sulphate, 


fidence limits 
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Table 1. TOXICITY OF SEROTONIN I 
N \ 
weisht t 
Intact 
l Ad ialect hr 
Intact ing 
$27 Intact 
Hu Wal rearen i i 
Partial hepatect 45 hr 
10 Intact in 
Inta 
t ’ Intact (a t 
10 Inta t id t 
1s Ad t 
Adrenal he 
* Adrenales 
ial hey tart r t t} nett 
ins and Anderson?—-was carried out 48 li 
e. and Walker carcinosarcoma was implanted 


Thu 
Ls 


kgm. are expressed as 
and con 


in 
were calculated by Litchfield’s method* 
remarkable imerease of serotonin TONICITS 


r animals as compared with young 


observed in 
0 Adrenalectomy increases the toxicity of 
erotonin in both voung and old animals, when given 
either by ubcutaneous or intravenous route ot 

In other experiments, not reported im le 1, it 

is observed that animais ubmitted to a renal 
ectomy 7 and 14 days before carrving out the test 
were even more ensitive to serotonm than animals 

irenalectomized only 72 hr. before 


Part 


serotonin 


relatively more sensi 


1 


ial hepate tomy has 


sno etiect on the toxreity 


tonin. and Walker tuwmour-bearing animal 


ce 


effective in mice than in rats m 


serotonin t 


iiflerence 


ntravenously, this factor is 2 


Iso 


whereas in mice, when serote 


al 


also more sensi 


erotommn 


mv 


Depart 


1 
he 


res 


tigre 


at 


tive than normal rats, 


s not such an factor m 
oxicitvy as in the rat Adrenalectomy 1s 
Fensitizing 
A factor of 29 36 represents the 


oxieity 
t and adrenalectonuzed 


between imntac 
tonim given 
230. Mice bearing sarcoma 


ive than normal mice to 


isons for the 1h reased sensitivity to 


of adrenalectomized animals are under 


ion and will be reported elsewhere 
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Some Properties of Rat Mammary 
Tissue 
demonstrated that the 


In 1952 Cross and Harri 
tating rabbit was 


degree of milk ejection in a lac 
the dose of intravenously injected 


dependent On 
posterior pituitary extrac (pituitrin \ minimal 
of pituitrin 


effect was seen after injection of 5 m 
aximal response On histo 
Richardson? had suggested that the 
spor ible for the OX 
i? was able to show that oxytocin 
tracting the myo 
epithe al tissue surrounding the alveoli. He showed 
line. histarnine and 5-hydroxy 


this milk imjection by con 


further that ace vicho 


ryptamiune were al capable ot cm ny such eon 
traction wher applhed aurectiy to lobules of the 
manunary glands of lactating muce However, 
the milk-ejecting response co id be made more 
pecific for oxytocin by using atropine and diben 


amine, the coneentration nemlead to block acetyl 


choline and histamine respectively 
on the response to oxytocm. Tho 1 

rabbits as an assay 
by van 


ly having no effect 
ise of the milk 


ejection Tesponse lactating 
method for OXyt on in has, been ce eribed 
Dyke, Adamsons and Engel These workers could 
detect no changes in the intramammary pressure to 

injected histamine or hydroxy 
try ptamune, and showed that highly purified Vaso- 
pressin had approxin ately 17 per cent of the milk- 
pure oxytoeim, the comparison 


niravenously 


ejecting potency of 
unit to unit basis. This was in agreement 
with work on lactating sows by Whittlestone (1955), 
but Linzell, comparing the two peptides by the 
needed to produce threshold — re RPONses 
il application to mouse mammary lobules, 


bemg on a 


amounts 
atter Topicé 
found oxytocin to be even more potent Highly 


purified vasopressin had only 8 per cent of the milk 


ejecting poten of ane jual unitage of pure oxytocin, 


cdisere might be 
cdufterences or by the different routes of administration 
used, the intravenous route allowing Vasopressin to 


explamed as a BPecios 


exert its vasoconstrictor action and so possibly 
enhance falsely the milk-injecting response. Méndez- 
Bauer, Cabot and Caldeyro Barcia® found that rabbit 
‘ran bath gave graded 


rian ary trips m an ol 
f 


tension to doses of oxytocin and so it 


seemed worth while to compare vasopressin against 
oxytocin on rat manunary strips and, im addition, 
to mvestigate the usefulness of the rat 
strip as an assay tissue for oxytocin. Méndez-Bauer, 


Cabot and Caldeyro Barcia® used sections of lactating 
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The mean difference between the 
theoretical and the calculated 
oten as 3-9 "cent. ame 
potency ratios was per cent, and 
j f the mean fiducial limit (7? OOD 
| } ; 4 J was 15-3 per cent 
1 | | | | oxytocin on 
} | | 
| | been suckled by laryve litters (yvreatet 
j wd! ty than 6) for | 4 weeks The age of 
big Ciraded res] {ra strip to varvir Smit which was 3-2 24 per eent (4 
Oy, 10 mt that of an equal unitage of oxytoem 
Thus, mammary tissue 
rabb yvlancds taken from the thie aivantage of being more specify for oxnvtocin 
up to and meluding alveoli with associated myo than the /n vivo preparation Rat mammary strips 
epithelium. In view of the work of Linzell, the rat provide an accurate and convenient assay method for 
trips used consisted only of alveoli oxyvtocm Each strip can be used for approxumatels 
vith myoepithelium and a few small duets, this  3hr..and one rat kept alive under urethane anesthesia 
«dissected from the lower abdominal ides many strips over a long period of \~ 
marmarvy glands of a lactatmg rat anesthetized  deseribed here the method is not very sensitive. 2-4 
with urethane. The Ringer used was that of Ednmiunds mt. being needed to produce a small response. Using 
and Cushny*; the arginine vasopressin used had a 2 mil. bath, 05-1-0mu. would, presumably, give the 
been highly purified by the method of Sachs Phe same response, and should an ultra-sensitive assay 
oxytocin was supplied by Parke Davis and Co method be required, a superfused mammary strip 
Svntocimon could be used However. it has often been shown thet 
To record differences in tension, the manumar’s such highly sensitive assays are of low precision 
strip, suspended in finger at a temperature of 37° ( This work was earried out during the tenure of a 
in an organ bath (vohune 10 mil.), was attached by a Riker fellowship and Wellcome reseerch travel 
thread to an RCA transducer tube, No. 5734. The — grant 
transducer acted as a variable resistance In a M. W. Suitn* 
bridge im the Department of Phi siology. 
nuscle inerease: the “ans er i 
th nereased w transducer nipple moved Western Reserve University. 
slightly, the resistance changed and the current Cl 
eveland, 
flowing in the was either measured direct ly 
Ohio 
on a micro-arnmeter or recorded on paper 
* Present addres Department of Pharnacolog t 
after amplification The current flow was directly Bristol 
proportional to the tension exerted on the transducer Cross, B. A., and Harris, G. W., J. Eudor 8. 148 (10 
over the weight range 0—-1,000 mgm., and all exper! Richardson, K. C., Proe. Roy. Soe., 136 140 
mental work was within this tension ranye ! ng 130 a 
‘van Dyke damisones ind nt 
\t the beginning of each experiment the strip was gg eel Facey 1 (1955) 
placed under an initial tension of 500 mgm. and the Méndez-Bauer, C., Cabot. H., and Caldeyro Bareia, R., 8 132 
bridge balanced, using an adjustable resistance, so 209 (1960 
that tf 1) we the * Edmunds, C. W and Cushny, A. R.. La ttoru Guid 
iat mo current flowed oses of oxvtocm were then yental Pharmacology (G. Wahr, Ann Harbor 
added at appros imately 5-min. intervals, the Ringer Sachs. H.. J. Neurochem., §, 207 (1960 
be iy changed twice bet ween each addition ot 
oxytoem. Typical responses to four different doses ot 
oxytocin are shown in Fig. 1. To determine the Effect of 9x-Fluoro-I1>-hydroxy-I7- 
precision of-the oxytocin assay, 4 doses, 2 high and methyltestosterone (‘Ultandren’) on the 
” low. were chosen Each dose was given once in Testis of the Immature Rat 
any block of four, and one complete assay consisted 
ULTaANpREN’ (Ciba, Lid is known to be an 
of 16 responses. A high and low dose was arbitrarily 
‘ extremely potent oral androgen, approximately cen 
elected as being the solution of ‘unknown’ con 
times as effective as methyltestosterone In a 
eentration and the experinental potency ratio Was 
preliminary investigation of its effects on the testis 
calculated and compared with the known valu a 
anaren 


Table 1 shows the results of a series of five such assays 


Tal PrectsioS of Rar MamMwary STRIP Assay METHOD FO! 
OXYTOCIN 
Percentag f 
oo 
126 es 1434 7 
FE is the percentage differe between Ry, the theoretical potenc 
ratio and Re, the experimentally caleulated potency ratio. Ry and R 
ire the upper ar lower limits of Ry, calculated for P OOo, 


of the mmumature rat comparable closes of 
(O-O5 and methvlitestosterone ((0°5 mgm 

dissolved in 0-5 ml. polyethylene glycol were acimiinis 
tered daily by mouth for 10 days to litiers of rats 
aged 28 31 days. To a third group of litter mate 


controls 0-5 ml. of polyethylene glycol was aclminis 


tered daily. 

After killing, one testis was removed and fixed im 
formol saline. Equatorial transverse sections 8u thick 
were and stained by the periodic acid-NSchifft 
method, with counterstaining by iron hematoxylin. 
This stain accurately depicts the various stages of the 


eut 


spermatogenic evele?. 
In each testis the number of tubules showing the 
acrosome phase of Spermrogenesis was sssed as it 


4; 

| 

y . 
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less than 60 tubular cross-scetion: 
The 


percentage of mot 


observed in 3 non-adjacent testicular seetion 
results are maieated in Table | 
( OMparison of the results in control, Ultandren 


and methvltestosterone-treated animals shows that 
with ny Ne lo. 
at the Q-1 per cent level, thus indicating the hetero 
veneity of the results of the different treatments 

It is apparent that m ‘Ultandren’-treated rats the 


percentages of tubules showing the acrosome phase of 


which is significant 


are than im ihe rol amin als 
This difference | § P— 0-05 

When the rm 
animals are compared, the testes of the former 
of tubules im the 


ipmificant (/ 2-34, 


hv ltestosterone-treated and control 


yroup 


show a lower percentage acrosonit 


However, these differences are not significant 
- 


1-95, 5. P>o-1 
are 


phase 
ut the 

Although the 
not significant it may be 
in the doses used l 
approximately equally 
rate at which the acrosome phase of 


per cen level (¢ 


results using methyltestosterone 


a clepre ssor of spermato 


Lenesis ltandren on the other 
hancl, androgenic dose 


aceelerates the 
the 


achieved m the tubules of 1) 


This 


have 


Testis 


workers 


finding is of interes 
unable to accelerate the 
the testis? It is 
matter im greater detail. 

Ltd... for a 
ot the 


previous been 


normal process of maturation of 


to study the 
indebted to Ciba 


proposed 
ain 
grant for technical assistance and for supplie 
and solvents used in this experiment 
E. J. CLEGG 


Laboratories, 


steroid 


Anatomy, 
niversity of L verpool, 


Department of 
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Sensitivity of Ha2moglobin to Oxidation 
in Various Conditions 
treated 


} 


with 


saline, 


WHEN red cells” are 
solutions of nitrite on 
hamolysed red cell suspensions are treated with weak 
solutions of the red 


changes to brown as the oxvha moglobin is oxidized 


Intact 
sodium motonic 


potassium ferricvanide, colour 
To methwmoglobin. Infants have lony been known 
to he particularly sensitive to this change!* ; but 
it has only recently been shown! that this increased 
Sensitivity Is also present im children of both sexes 
up to the age of puberty 

Blood samples have been obtained from pregnant 
women (100), patients with carcinomata (51). other 
hospital patients (52) and medical and physiotherapy 


students (100) #6 per cent of pregnancies of more 


O48 


than 6-weeks duration exhibited increased sensitivity 
\ similar. bruit 


less 


of the hemoglobin to oxidation 
marked. chanve occ urred m the patients with definite 
Of the other hospital patients only 
haemolytic 


carcimomata 


those thrombosis, 


acute coronary 
multiple fractures or severe rheurma 


devi 


with 
blood diseases, 
normal 


toid arthritis showed any ition from the 


No case of 
the students 

The 
rapidly 
the few cases so far examined, following complete 
Limos The 


increased occurred in any of 


hemoglobin to oxidation 


after delivery. 


of the 
normal 


returned to and, in 


extirpation of the malignant cause of 
these change SIs us yet unknown, and the phenomenon 
being investigated The findings will 


is at prese mt 


be reported im full elsewhere 


Department of Anatomy, 
University of Bristol 


K., Naturwiss., 39, 451 
W., Ambs, E., and Schn 


Experimental Oxidation of Haemoglobin: 
its Relation to Growth-rate in Rats 


Tat oxidation 
with nitrites or ferricvanide is increased in children, 
carcimomata 
The 
sensitivity of child 
about the aue 


sensitivity of oxvhwmoglobin to 
and with 
preceding 
the 
reaction occurs at 


pregnant women 
rets. 1-4 and 

change-over from 
hood to the adult 
of puberty To investigate the relationship be 


patients 
communication 
reased 
tween 
this reaction and the hormonal chanyes of pube rtv. 
tudied in 
vrowth-rate and pibe rtal changes can be 
mall 


rats, as the 
determined 


the phenomenon has been 


and separated much more readily in 
than im man 
Rats’ hemoglobin has approximately the 
resistance to hemoglobin 
exhibits the same increased sensitivity in the 
and pregnant The growth-rate of some 60 female 
Lister hooded Worcester sub-strain rats was determ 
ined and related to the oxidation sensitivity of their 
haen Fig. | shows that the change-over from 
the type of resistance to oxidation occurs 
at 40°50 gm., closely to. the 
of most rapid change in the growth-rate (40 


oxidation as’ human and 


young 


oglobin. 


which corresponds 


gain in weight wee 


loo 
Weight 


ers 


iq 
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Puberty, in this strain, his era were foun: have mecomplete 
it LOO demonstrable by antiglobulin teel 
tronylv suyyes These sera were diluted and heated 


methsemoglol patie i the first experiment and re-tested by the ant 
vith hanes t iin? tae’ The ar it ver till demon 


change vit \ \ } 1 to 
experiment leave neo cloubt as to 
of incomplete antiboctie to chieken 
the methods used, specifiers 


will be pu shy elsewhere 
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Shetheld 
Incomplete Antibodies to Chicken 
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Cell Antigens 


tbo to chicken red cell ant 


ol of Agriculture, 
Cambridge 


the Tollowingdg 


Circulating Platelets in Mice subjected 
to Simultaneous X-ray and Ultra- 
violet Irradiation 


lating prolate best 
atier iltra 
alter a 
tion the merease 
periments, a 
‘umn transter 
and the agent seem sa protein-like 
acromolecule! as already i for 
ni In the present exper we investigated 
multaneous action of ray 
that is, a proced ire cau “ vere thrombe 
openmia, and ultra-violet ra it is, a pro 
cedure causing marked thromboc, 
Mice weighing 20 gin. were subjected to ultra-violet 
tion the sera ot Table | ‘ radiation using Hanau quartz-lamp filter, 
serially ited, usimg saline diluent, and teste: 210 V.. 5-2 amp., 50 em, distance, 30 min.). Phe dose 
corresponding isn ispend Salim of whole-body X-ray irradiation was 300 r. (0 copper, 
The res were read by POS | amp., 50 em. distance Platelets wer 
trom all ‘ viviny in ‘ then by a cdlireet ph we -contrast 
well wa ad fo times and teste it ti-chickes nethod as described by Feissly and Ludin® 
slobulin technique, T fir ri oultra-violet ivradiated nm 
ion obti | nto the tail vein of recipients 
possible enhanes In the first Sixty mice 
» antibody Any to ultra-violet irradiation and five an 
considered t each interval marked on Fig. 1 The 
due to ineomplete a ven sera showed ri Was given intravenously to 
this evidence an he r el 1 Tabl 
typical 


2 are ice each group | were enmnerated 


obtained from 
\ yiutimation n *thods, 
they had not been immunized. Serum from each bird 
was examined against the corresponding ¢ by 


] ] 


saline. albumin and spin antiglo In techniques 


itings pila 
irradiated 
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Opn 
‘I nese 
Of heemovlobin 
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th any hormona i, 
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University of B 
later, 
kK. W Meet J. Anot., 94, 454 1. DUNsFORD 
Met f{nat. S July we 
Lopat 
ce, 
Tur « D. G. GinmMour 
out to see if incomplete antibodies, similar to those 5 
r, DD. G., Genetics, 44, 14 (1959 3 
avai the red cell antigens of man. would be demon ford. I nd Rowk 1 Gir 

if ree f sera contamimge co ‘ 
nin vere diluted 1/4 and then heated for 10 
mn. | Th heated sera were then ‘ i 
| 
and by enim anticlobulin 
lable 2 
Salir iA i \ \ \ \ 
~ + uv 
4. Agglutinat Vi noa tir n ‘ | 
* Not tested because agglutination was str | 4 fe 
= 10} _ 
40 
50 
Fig. 1. Cir ~~ lets in mice injected with the serur ci 
f ultra-violet mouse-groups Phrombocytes 
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5 and 7 days atter serum jections. \s 
the pronounced thromboecytosis (50 
cont) resulted with sera taken 24 hr. after 


Although the platelet count ot iWradiated 


before and 
shown 
per 
rracdiation 
did mot du 


ihr. atler ation, tended lo the platelet 


sh, early sarnuples, up to 
hint of recipient 

As Fig 
on of cireulating 
irradiation of mice 10 days a 


abou | 


nonstrates, tT per cent 


plate lets tollowed the 300 1 


whole body t 
However, if ultra-violet irradiation was given 24 hr 
before this X-ray 


linunish at all 


dose, (a) the platelet count did not 


and an average 21 per cent increas 


cmt irrecl on the tenth day Furthermore, demon 
strated by (6), even ultra-violet irradiation admin 
tered 24 hr. after XN-ravs significantly reduced 


platelet count diminution 


3 we see that sera taken from mice treatod 
24 hr prevent 
given 24 hr. after the above 


h ultra-violet irradiation before 
thrombocytopenia when 
i 


penia 5 days after the X-ray, 


dose (a), but eannot prevent thromboevto 


injury (/ 


- 4 
40 
Fig. 3 Circulating platelets in X-ray irradiated mice injected 
vith sera from ultra-vi t irradiated mouse-groups solid 
ine represents the platelet count of X-ray irradiated animals 


X-ray induced thrombocytopenia results from the 
injury of the megakaryocyte system. It is of 
interest, therefore, that the which are re 
sponsible for the thrombocytosis of whole-body ultra 
violet irradiation are effectively present even in mice 
treated with 300 r. Perhaps these agents do not 
originate from the bone marrow. On the other hand, 
the failure of an otherwise effective ultra-violet-light 
activated serum 5 days after total-body irradiation 
suggests that the target organ of this thrombocvto 


agents 


poietic factor is the bone marrow 
1. CseruAtTi 
F. Krizsa 
K. RAK 

First Department of Medicine, 

University Medical School, Szeged. 

' Oserhati, I., and Rak, K., Z erp. Med., 133, 38 (1960) 

ee, x. Ca rhati, I., and Kelemen, E., Medicina Experimentalis, 
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and Liidin, H., Rev. Hématol., 4, 481 (1949 
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Incorporation of Thymidine into Deoxyribo- 
nucleic Acid by Extracts from Bacteria 
exposed to Ultra-violet Light 


ULTRA-VIOLET LIGHT Induces a lag in the synthesi 
of deoxyribonucleic (DNA Kscherichia coli’, 
After a dose-dependent incubation the 
1 | synthesis at almost 


acid in 
interval, 


irradiated bacteria will resume 


he sammie rate as (posure Recon ly, Various 


prior Tow 
stigators? * have shown that blockage of ribo 
nuclere acid (RN \) or protein synthesis prevents the 
recovery of DNA synthe: is in bactoria irradiated with 
light. The 
synthesize DNA after exposure 1s 
initial doubling of RNA im the culture 

tigation, by measuring *H-thymidine 
DDN Lane 
heen deter 
0 doses of ultra-violet 


coll 


bacte« ra to 
with the 


ultra-violet capacity of the 


regained 


i this inves 
ncorporation into an alkalime-stable, 
tive, cold acid-imsoluble fraction®, 1t ha 


ined that following exposure 


light which inhibit net DNA synthesis 
extracts showed unimpaired thymidine phosphorylase 
and DNA polymerase activity In addition, an 


was noted in the extracts from 


mecroase in activily 
exposed cells that had been re-incubated in a growth 
meduiin In the system used here *H thymidine 


W rporation into DNA depend on the presence 


of the other three deoxyriboses in the triphosphate 
form®. This strongly suggests that we are measuring 
DNA replica ion rather than thy idine replacement 
in the pre-formed DNA, Kornberg et al.?* and 
Lehinan et al have shown that the polymerase 
present in a crude enzyme preparation from another 
strain of / oli is capable of net DNA syntheri 
Cultures of /. coli straan B/r in the exponential 


phase ot growth were « posed to ultra-violet. light 
from a Hanovia model 30,600 high-pressure mereury 
techniques used for radiation 
colony- 
measurement of RNA, 


deseribed!®, The cell 


Vapour are lamy> The 
OX posure, determination ot numbers of 
forming organisms and the 


DNA beon 


SUBPeTIsion 


and protein have 
Wis exposed to USO 


ata depth of mg 
stirred 


per mm iltra-violet light 
The cells were broken in a French pressure 
By centrifugation 


ergs while being 
vigorously 
coll to vield the extracts tested’ 

at 10.000q for 20 min... a llet. of 
cellular debris was formed. The 
less than 10° colony-forming bacteria per 


intact cells and 


sultant extracts 


contained 
mgm. protem 

This dose of ultra-violet light does not decrease the 
activity ofthe thymidine-incorporating enzymes found 


in the extracts from the exposed cells (Table 1). This 


exposure is effective in delaying in vivo synthesis of 
DNA for a period of 75 min. Furthermore, during this 
period, in which synthesis of DNA is blocked, a con 
siderable increase in RNA, protein and the thymidine- 
observed. Additional 


mecorporating 


experiments with higher doses of ultra-violet light 
have shown that exposures sufficient to reduce 


survival as low as 0-1 per cent do not diminish the 
capacity of extracts from such cells to incorporate 
thymidine into DNA. 

If the enzymatic activity present in the extracts 
reflects the enzyme content of the intact cells, then 
these results indicate that the blockage of synthesis of 
DNA by ultra-violet cannot be ascribed to an effect 
on the polymerase or the enzymes responsible for 
phosphorylation of thymidine. These results are 
comparable to those of Billen, who determined that 


No. 47 | 
3 
| 
| 
i 
+40 
+ 30 
4 ‘ 
X-ray an iltra-violet irradiatior sulid line represents th 
platelet count of X-ray irradiated animals 
In Fig 
Ess. 
Spor 
| 
+ 
q 
int 
3 


vets from cells lacking a component of » DNA 
hesizing SYStem ammo-aciistarvation 
enzymatic activity for DNA synthes 
ulent to eell illvy capable of DNA 

It pear ur that the blocka of DNA 

nthesis, either by ultra-violet ht or amino-acid 
ition, cannot be aseribed to an effect on DNA 
possi! itv sts that the 


ott 
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nthesized after exposiul to ultra-violet light 
Thu at neubation, the enzymatic activity 
n the extrac baa loubled while DNA synthesis 7 

remau blocked for an additional 15 mu 

Though tl gations ha not! th 
itv ot tive a he niu leo oth n 
thvmidin ane lv that the blockage of 
DONA synt by ra-violet light can be aseribed 
nucleotides rm Kanizi nd found exten 

® accumulation of deoxyribonucleot ides f 
followimg exposure to Itra iolet wht father, it 

ill appear that we t scribe the ultra-violet 
ligrhit blo k to an effect on so other component 
of the DNA-syvnthesizing systen vhiel 
restorable through RNA and protein synthesis 
following exposure In view of the results of Doudney 
and Haae hich relate ultra-violet-induced mutation 
to the restoration of this component of the DNA 
‘ mav he pred ected that the 
component plays an intimate part in the transfer of 


specificity from par yntal to daughter DNA. 
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Nitrogen Protection of Fecundity and Fertility 
in Female Habrobracon treated with X-rays 


BRACONID anoxia ents were pertor ed a 
logical sequel to invest itor ith invested chemical 
protector In both cases tai m Wi essed by 
scoring the eyys ! ‘ and the 
ur emerging theretro lispensed im 


al Series 


feature 


tior the n nf ours r hatehal Ty 
with the cellular state at tI me ot irractiation 
(‘vsteine or glutathione fed to f ule ora , 
rior to irradiation pro fraction of 
the cells which afterward LVe Tse » the eggs laid 
toward the end of the first week and at the begining 
of the second At the time of exposure the cells 
nvolved were mitotically aetive and ¢ 
transition from oogonia to differentiated 1 
oocyte units. According to a widely accepted hypo 
thesis, the sulphydryl types of proteetive compounds 
operate by reducmg the availabilitv of oxyger n 
diate | cells, The present ‘ riments were 
earried out to determine whether anoxia by gas 
replacement would protect only the totically 
active cells or whether protection could be extended 
to all the cell types present im the warp ovariole. 
The virgin females used were lated from stock 
No. 33 (Whiting) of Bracon 
of 15 were irradiated in the an all 
plast i chambers deve oped during the examination of 
gas modification of racdtosensitivity of developing 
Hah , acon* In vans rep! 
nitrogen was passed through the char ber for two 


minutes before sealing. Inchuling two mimuites of 


such flushing, the wasps were in nitrogen for a total 
of 15 min. X-rays were delivered by the Woods Hole 
Marine Biological Laboratory generator, which oper- 
ates at 28 m.amp. and 200-kV filtration 
ot 
Exposures in both air and nitrogen were mace at 
$500 r. \ higher 
3.600 r. were delivered in nitrogen. 

for 15 min 
decrease 


peak with 


equivalent to 0-2) mm copper 
2.250 r. and series of doses ranging 
from 9.000 to 
An unirradiated group 
demonstrated that such treatment 


nitrogen 


did 


given 
not 

egg production. 
\ nitrogen atmosphere afforded nearly complete 
2500 r Except on days 


dose, 


protection from the 
3. 4, and 5 egg product ion was not significantly lower 
than controls. In fact, on a majority of days control 
values were exceeded. Fig. 1 presents ogg 
after higher doses selected for contrast and compar! 
son. 4.500 r. delivered in air is near the threshold for 
permanent infecundityv’ ; but if delivered im nitrogen 
Indeed, during the 
well with 


pro luection 


is found to be much less effective 
latter part of life, egg production compares 


\-VIOLET Lian N SURVIVAL A NUCLEI \ Ss AND PROTEIN BY Escherichia coli STRAIN BUR 

AN MILINE ATING CAPACITY OF DACTERIAL EX 
RNA DNA Prot Colony-fort H-thyt Relat tie 

m i ati bact tion® tivity 
‘ ! 

"hy tract us tion ves sca ent t he suspension 
if i t DN \ r 3 tr t ! 
§ 

“4 
extraction procedure av exact order fron the rigele lovelopnen 
some inhibitory effect of the ultra-violet light. this identical for each of the four ovarioles hi = a 

} ‘ +} ease of The mia eorre i 

4 
Re 
4 : 
Biol., 21, 19 
>» 
‘ 


On TRO 


.N.- 4500r 


3 10 
\ 


he eggs deposited during this period 


ls which were 


pro xi of curves 


production equivalent 


to t following 4.500 r. in air is attained between 
12.3550 and 13.600 1 Records for the former are 
show? n ur ] T) hig her dose resi in only 
scattered eggs on the l2th to l4th da For the sake 
of elaritv the family of eurves obtained in the nitro- 
gen series is not shown in the graph In a regular 
expected order they would fill on the Space between 
the 4.500 r. and the 12.350 r. curves 

\ ivy of hat bakit mr the ves of Fic. 1 is 


shown by Table 1 basis of comparison reflects 
evtological conditions of the developing units at the 
tine irradiation Protection afforded by the 
respolene ont of air by nitrogen is apparent not only 
In a Significantly higher hatchability after 4,500 r. 
im hatehabili hich approaches control 
va ‘ after the eleventh day Standard errors range 

to 3 per cent Hatchability records for the 

r. nitrogen oxperiment are ineluded as a 
demonstration that larvae: are obtained from eggs laid 


«line phase and recovery 


No 


iriny both the 


production exactly comparable data 


avatlable 


These results cdemonstrate that the protective 
effect of gas replacement anoxia is afforded to all 
types of cells in the polytrophie ovariole They 


differentiated, transitional and 
The progress of meiotic prophase, mitosis, and 


with 


prunitive 
cells 
interphase characterizes the respective periods, 


mitotic activity explaining the radiosensitive 6-10 


Table 1. PERCENTAGE OF HATCHABILITY FOR I 5S OF Fig Day 

PERIODS REFEI THE CYTOLOGICAL CONDITION OF THE CELLS AT 

THE TIME OF IRRADIATION FROM WHICH EGGs MAY AFTERWARDS BI 
RTAINED CRIN THE PERIODS INDICATEI 

X-ra Gas Dave after irradiatior 
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oogonia at the time 


DAT 


by com 


period, Limitation SH 


to the sensitive period might indicate n 


day of protection 


pounds erely 
a selective 
and localized reduction 
Alternatively, the 
of whether re 


ot 


results 


availability 
t he 


luced oxygen is the explana 


present would raise 
question 
This alternative is ar 


tion Of sulphydryl protection. 


interesting possibility im view recent demon 


stration that 
one reaction that ean occur 
oxygen 

DANTEL S. 
Creneties nt 


Nort} 


Carolina State ¢ 


North Carolina. 


Biologv ay paartinent, 
University of Delaware, 
Newark, Delaware. 


Reversal of ,»-Ray-induced Dormancy 
of Potato Tubers by Gibberellic Acid 


PoTraTors (var. Up-to-date), which were free from 


sprout were packed in polyvinyl chloride bags 


irradiatod 


shhut-down 


ana 
during a 


with and 12.000 rads of yv-rays 
period of the swimming pool- 


reactor -lpsara. The dose-rat) durmg the period 


of irradiation was 200 rads min sod on a sample 


of S81 potatoes in each case, the » hers sprouting, 
davs after irradiation, re Sl control, with 
a dose of 8,000 rads and none with «a dose of 12.000 
racks 

y-Ray-treated potatoes were dipped for 5 min. 
in 250 and 500 p.p.mn solutions of sodiiimn salt of 
gibberellic acid, 35 days after irradiation. In the case 
of potatoes irradiated with 8,000 rads, only those 
free from sprouting were chosen for treatment with 


gibberelhe acid. The control potatoos were dipped in 
distilled water for 5 The results are recorded 
in Table 1. In the potatoes treated with 8,000 rads 
of y-rays, 20 out of 20 potatoes sprouted in 10 days 
with 500 p.p.m. and m 15 days with 250 p.p.m. 
of gibberellic acid. Similarly, im the case of potatoes 
that had received a dose of 12,000 rads of y-rays, 


thin. 


20 out of 20 potatoes sprouted im IS days with 
500° p.pam. and in 20 days with 250 p.p.m. of 
gibberellic acid. 

As a result of irradiation with 8,000 and 12,000 


rads of y-Tavs, the buds on the potatoes degenerated 
Sunilar degeneration of potato buds as a result of 


y-irradiation has been observed by other workers':? 
also In the present experiment, new buds arose 
Table 1 EFFECT OF GIBRERELLIC ACID ON THE REVERSAL OF 
y-RAY-INDUCED DORMANCY OF POTATO TUBERS STORED AT 23-32 


(RELATIVE HUMIDITY, 75-95 PER CENT 


independently ot 


concentration of the chemical substances 


the mode of action of eysteme includes 


Te he. 
“4 
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‘Grosch, D. 8., Rad, Res., 12, 146 (196 
are derived from and Sullivan, R. L., Rad. Res., 1, 204 (1954) 
of treatment and Gunter, Shirley, E., Rad. Res., 18, 250 (1960 Ay 
3 
a 
f 
eg 
a 
: 
1-5 6-10 11-15 16-20 
Treatments radia Ni prouting after, days 
q tion in rads vibber By 
Cytological stage Oocytes | Transitional | Qogonia Oogonia Nil Nil Nil Nil 
¢ 


to hose al yenerated atter Treatinent with 
gibberellic aeid 


Jt appears that irradiation unpairs a possible 
endogeno gibberellin-synthesizing system in the 
potato and that the effects of th clamage can be 


exogenous gibberellic acid 


nterbalanced by 


Bo Marnut 


sjiology Division, 


\tomu tblishment, Tromil ay, 
Richardson and Cruddas 


sveulla, Bombay &. 


n, BR. A., a Metlitsky, L. V., Pr Second U.N. Int 
I ful Us f Atomic Energu, Geneva, 27, 437 (1958 

' irch Grou National D } at mie I ar ( 
rvator Society, I n, u 27, 434 (1958 


Incorporation of Phosphoryl-choline 
labelled with Phosphorus-32 into 
the Liver Phospholipids of Rats 
treated with Growth Hormone 
lure rate of incorporation ot acetate labelled with 
14 into the liver phospholipids of rats treated 
reduced to about 50 per cent 


On the other ha i 


arbon 


h growth hormone is 


of that found in normal animals' 


the rate of incorporation of orthophosphate label 

vith phosphorus-32 in similarly treated animals is 
neroased by about 30 per cent It thous appeared that 
rrowth hormone might affect the rates of sy nthosis 


ul 


mowty separate! 


the fatty 


Adult female rat were puiuected with | mgm 


pituitary growth hormone 6 hr. before killmg. The 
rats were killed and the livers rapidly excised and 
Kklices cut on a Stadie Riggs microtome’®. 400 mg 


slices were meubated for 3 hr. in 5 ml. Krebs—Rinver 
vassect oxvgen-—5 per 
cent carbon dioxide) m the presence of either 0-5 uc 

H,*PO,, glveine-2-"'C Al 
the end of the incubation the slices were collected and 
5 per cent trichloroacetic acid 


bicarbonate with 95 per cent 


or sodium acetate. | 


homogenized in 5 mil 
The phospholipids were separated, plated and counted 
as deseribed previously’. The results of such an 
experiment ars given in Table | 
It will be seen that, on the basis of specie activity, 
there is no change in the rate of mcorporation of either 
orthophosphate or glycine, but acetate incorporation 
rroatly reduced. However, 
wbilization of lipids to the liver*, the values for the 
as meaningful as the total 
counts incorporated, also piven im Table l From 
will be seen that there is a reduced rate of 


in view of the massive 


speciiic activities are mot 
these it 
ineorporation of acetate, but an increased incorpora 
tion of phosphate and glye Tut’ which fully confirms 
the there is a 
possibility that the phospholipins as extracted above 


previous results Because strong 
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might be more or less contaminated with phosphatic ‘ 
acids, the phospholipids obtained further 
purified by adsorption chromatography by Kennedy's 
method® The results obtained with this purified 
material were the deseribed 
Since the glycine is only incorporated into the base 
of phospholipids*®, it would thus appear that both the 
incorporated more rapidly 


were 


same as those already 


phosphate and the base are 
in the hormone-treated animals than in the 
Sines this could be due either to a more rapid rate of 
alternatively, to a 


eont rols 


formation of phosphoryl!-base or, 


more rapid incorporation of the phosphorylated base 


into phospholipin, we have investigated the incorpora- 
tion of phosphoryl-choline into the liver phospholipids 
treated animals. 


with 


of normal and growth horn 
Phosphoryl-choline labelled 


phi vhorus-32 


as prepared according to Riley’s method’, and 
calenul ion was removed by use of an exchanye 
resin “JR-120 (K+ evele The rats were injected as 
above and the live rs removed \ prart ic le fraction , 
prepared according to Kennedy Was used for the 
ncorporation experiments The meubation period 


was | hr. The phospholipids and 
purif ed according to Kennedyv* and counted as before 
The re sult + are Tal lo 2 


In each of the three experiments the phosphory!] 


extracted 


verre 


choline Was ii orporated into the phosphiol pids of the 
Injected anunals at arate about one-third creater than 
that is, at about the 


phosphorus and glycine 


in the control animals, same rate 


‘ 


the Imcorporation oft 


To account tor the se resuits two e ons may 


be aivanced 1) that there exists a er pool of 


ON OF GLY 
r LIVER SLICERS 


phosphory!-choline in the livers of injected 


the 
there is an iner I 


animals; (2) that wed rate of phos- 


pholipin synthesis in the livers of the hormone-treated 
much lower rate 


animals. In this second case the very 


of incorporation of acetate in the mjected animals 
may be accounted for in terms of the mhibition of 
some step between acetate and diglyceride, or alterna 
tively to a dilution of the diglvceride pool jin the 


livers of growth hormone-treated animals. It has 


already been suggested that the incorporation of 
Table 2. oF Pircrraky GrowTH HORMONE ON THE INCOR- 
PORATION OF *P-CHOLINE INTO THE PHOSPHOLIPIDS OF Rat LIVER 
“PARTICLES 
incorporat moles flask) 
P-C holine 
ask ar h hor reated 
mot reated Control ri trol 
I 46 13 
II is 12°3 129 
Il! 16 15 
Each flask contained initially 100 aimoles of | phate buffer, pH 7-4 
10 wmoles ATP, 155 wm CTP, 20 gsmoles MgCle, **P-Choline 
33,700 e.p.m. per micromole is indicated and ‘particles’ derived 
om 0-4 gm. liver. 1:5 amoles of ATP and 0-03 a~moles of CTP were 


of the experiment. The flasks 


vided every 12 min. during the course 
were vi 


ineut dat 37° C, for 1 hr 


at 
= 
1: 

yf 

Se 

PHOSPHOLIPIDS OF R ; 
Spe wtivity Pot ition 
ints) 100 see./mem ( tla 

Vr 
4 
freated « 100 lreated 100 

Horm eated Control Control Hormone-treated Control Control 
Orthophosphate-**P 1,024 1,04 8.7 6,731 

Gly | wu 77 ‘ 11 
Acetate S05 17 1,186 200 

: 
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into fatty acids is greatly reduced im growth 


and experiments are now im 


hort treated rite 
progress to establish whether there is another block 
between fatty acids and dighycerides and whether 


there is a dilution of the dighveeride 
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University College, 
London. 
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PATHOLOGY 


The Liver in Infective Hepatitis 


Tue changes in the liver during the acute stage of 
infective hepatitis consist of marked alterations to 
the liver cells, OS pot ially in the central regions of the 
lobule, and an infiltration of the portal tracts and 
Except in fatal 
The 
the 
organism 


sinusoids with inflamunatory cells, 
necrosis of liver cells is infrequent!-‘. 
is thought to be a virus infection of 
hepatic parenchyma; but the causative 
or organisms have so far eluded laboratory isolation 
This communication reports the results of work 
on 26 needle biopsies which have been earried out 
on the livers of African soldiers suffering from infectiv 
5 and 
For comparison, 


clisease 


hepatitis. Biopsies were performed between 
73 days after the onset of disease. 
liver biopsies have also been performed on healthy 
human volunteers. Liver have 
studied by a variety of cytological and cytochemical! 
methods and by electron after con 
ventional osmium fixation and methacrylate embed 


Specinens been 


rere 


ding 

Histological examination of the infective hepatitis 
livers showed the typical parenchymal and stromal 
changes of this disease. Although the sequence of 
liver cell alterations could not always be accurately 
determined, the earliest change, as shown by light 
the 
ribonucleo- 


microscopy, appears to be enlargement of 
micleolus and a concurrent 
protein This increase in 
progressive, and later results in marked enlargement 
and distortion of the nucleolus. The 
becomes swollen; but an increase in nucleoprotein 
has not been detected in the nucleoplasm. While 
these changes are taking place, the cytoplasm shows 
& progressive increase in ribonucleoprotein which 
commences in the region of the nucleus but later 
fills most or all the cell. Cytochemical tests indicate 
that this newly formed ribonucleoprotein contains 
the amino-acids, arginine, typtophan and tyrosine, 
and small amounts of cysteine and cystine. It does 
not contain deoxyribonucleic acid. 

In some the mitochondria show variable 
degrees of swelling ; in others they appear increased 
The Golgi complex is clearly seen in 


increase in 
ribonucleoprotein Is 


nucleus also 


cells 


in number. 
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Periphery of liver cell showing numerous roughly spherical 
bodies in the cytoplasmic matrix, (« 23,700) 


healthy biopsies, but because it is not demonstrable 
in infective hepatitis livers it is thought to have 
undergone degeneration 

Electron studies on l4 
hepatitis livers reveal marked cell changes in all 


infective 
In some instances the nucleoplasm exhibits 
of granular material and the 
nucleoli are often distorted. Within the cytoplasm 
the endoplasmic reticulum is usually dilated, and the 
mitochondria are often grossly swollen. In 
the mitochondria are 
forms from existing mito 
infrequently the microbodies are 
The cytoplasmic matrix of some 


Cases 


an mereased amount 


however, increased in 
fresh 

Not 


also 


cells, 
numbers, arising 
chondria 
increased 
liver colls contains numerous granules which measure 
approximately 21-5 mu in diameter and, therefore, 
are larger than the ribonucleoprotein-containiny 
granules of healthy cells. Often 6 
appear to be aggregating to form irregularly spherical 
bodies 103 in diameter (Fig. 1) 
Such spherical bodies were seen in 7 of the 14 infective 
hepatitis livers but in none of 6 healthy livers. In 
one case they were present 29 days after the onset of 
dlisease The bodies are always confined to th: 
cytoplasmic matrix, but occasionally they appear 
to be passing from the liver cells into the sinusoids 
and are present in the blood serum. Spherical bodies, 
30 and 70 mu, have already been 
n infective 


12 of these granules 


measuring 76 mu 


varying between 
visualized in the eytoplasm of liver cells 
hepatitis® 

Although it has not 
accurately the progression of liver cell changes in 
infective hepatitis, it is thought that it parallels the 
sequence of alterations which occur in the liver cells 
of rhesus infected with yellow  fever* 
In this latter condition there is an increased synthesis 
of ribonucleoprotem in the nucleolus The newly 
formed ribonucleoprotem passes in a finely granula: 
state through the nucleoplasm to the cytoplasmi: 


been possible to determine 


monkey 8 


3 
OF, 
Fig. 1. 
E 
4 
x 
; 


matrix the rari ayy 


In the 


rosettes: which later 


contrac prive rine 


spherical Vitus 


partich 


W. Brearcrort 


Virus Research Unit, 
We African Council for Medica 
Yaba, Lagos, 
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Precipitation Reaction between Serum 
and Lysed Erythrocytes 


molysates of human 


HtUMAN serum reacts with ha 


ervthroevtes to torm a pores pitate this occurs 
even with the isologous lvermolysate When the 
hemolysate is added to seru n ibes at 37° C 


In agar-gol, 
well-marked 
alt 


s for several days 


pores iputat Comte 
using a double 

precipitate band is formed (Fig. 1 Peetoom et 
described @ precipitate of this type m agar-gel, but 
In spite 


diffusion technique, a 


only minimal preeipitation in fluid media 
of antigenic differences between adult and 
heemoglobins?, serum and hemolysate from adult 


and umbilical cord blood form precipitates in agar-gel, 
(‘ross proe Ipitation 


which are qualitatis ely the sare 


also occurs between human and some animal sera 
and hasnolysates. As the reaction is of general 
occurrence, it causes false positive results m tests 


for auto antibodies when the tissue extract used as 


antigen contams sufficient lysed ery throeytes 


HAEMOLYSATE 


i by double diffusion of serum and 


The precipitate forms with serum and hwemolysate 
blood ot the lifts rent blood 


or 


trom 
rroups After absorption of the x- and %S-antibodies 
with mtact ervthrocy tes, seri continues to torm 


The cell envelope if not involved, 
filtered 
independent of the 


the precipitate 
its precipitation oceurs with 
antes Thus 


groups 


Seitz 


the reaction 18 


NATURE 


Although further on 


rifer hepatitis is required before the 
nature of the spherical bodies is dated $ 
masidered on the basis of present « lenee that the 
i possibly represent the causative virus 
More detailed reports on the liver infeetis 
hepatitis are to be published later 
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Although lobins were not det 
Puttle 


precipitate 


haptoy 
in cord blood, seru 


with adult and « 


from cord blood gi 


ord \lso 


udul erum, after absorption for 3 days at 37° C, 
molvsate contamimng S12 yy obm 
eer oOses it ability to tate with } moly 
te in agar-gel; but Allison found that the 
haptoglobims uv to mi. of serwn could react with only 
1-35 mum. of hemoglobin. Therefore, serum factors 


other than haptoglobins must be invol\ 


The reaction titres of sera from normal adult 
and cord blood, tested in agar-vel. are similar but 
some sera from cases of haemolvtic disease of the 
new-born and of acute hemolvtie ans im have 
reduced titres Thus, this precipitation reaction 

physi mechanism for thie 
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Antigenicity of Deoxyribonucleic Acids 
from Mouse Liver and from the Ehrlich 
Ascites Tumour 


IN recent vears, a number of reports have appeared 
concerning the antigenicity of 
bacterial deoxyribonucleic acid. 
presented indicating that 
precipitating? antibodies 
injection of such 
animals, In 


mammalian and 
Evidence has been 
compleme nt-fixing! and 
be produced by the 
preparations into experimental 
addition, serum from with 
lupus erythematosus has been shown to 
react immunologically with highly purified deoxyvribo- 
The present 
communication concerns the production of antisera 
by the immunization of rabbits with deoxvribonucleic 
acid preparations isolated from mouse liver and from 
the Ehrlich The results 
obtained indicate that anti-tumour cell deoxyribo- 
nucleic acid serum has an inhibitory effeet on the 
growth of the tumour in vivo. 

Mouse liver and Ehrlich 
nucleic acids were isolated by the detergent method 
of Kav, Simmons and Douncet. The preparations 
had nitrogen/phosphorus ratios of 1-65-1-68. In the 
analytical ultracentrifuge (Spinco, model EF) equipped 
with an ultra-violet optical system, solutions con- 
taining 25-30, DNA/ml. in 0-2 M potassium chloride 

0-01 11 phosphate buffer, pH 7-0, were found to 
contain components having sedimentation velocities 
ranging from 20 to 40 Svedberg units, with mean 
sedimentation velocities of 24-25 S. Contamination 
with polypeptide material was minimal. One-dimen- 
sional paper chromatography of hydrochloric acid 
hydrolysates of the acid (using 
methyl ethyl ketone glacial acetic acid/water, 2:1:1, 
as solvent) revealed the presence of amino-acids with 
the Ry values of leneine (0-04—-0-08 per cent), meth- 
iorune (0-02-0-04 per (0-008 
(016 per arginine 


THAN 


patients 
svstemic 


nucleic acid from a variety of sources 


cells of ascites tumour. 


tumour cell deoxyribo- 


deoxvribonucleic 


acid 
per 


clutamic 


eent). 


cent). cent) and 


ves a 
Nigeria, 
Axenfeld, H., and Brass, Frankfurt Z. Path., 57 17 Me 

pible, J. H., McMichael, J., and Sherlock, 8. P. V., Lancet a tu ‘ 
1043 af 
Ved 88 34, 655 4 
‘ lr and rsel x fa Pat rot Sea 6.4 fi 
38). D. M. f 
Havens. jun.. W. P.. J. Amer. Me issoc., 134, ¢ (194 i 
inst r, H Fellinger, K Pakes F., amd Ne ivr, A 
Klin. Weachr., 36, 379 (1058 = 
Coasel, I Klin. Weel 37 63 (195%), a 
* Bearcroft, W. G. ¢ Path. Bact.,, 
* Peetoom, F.. Rose. N.. Ruddy, S., Micheli, A., and Grabar, P., Ann, 3 
Inst. r, 98 

i 

Fig. 1. Precipitate band forn di 
hemolysate in agar-gel 
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Ivsine (0-02—0-06 


per cent Polysaccharides 
could 1 t be detected by 
ition of the method of E 
ibstances were pres 


than ©-O1 per cent of the nu 


taining hexosamine 

Rimington 

and Morgan® ; that is 

they 

acid prepara 
Antisera 

whites 


-lfsuchs 


represe 


(New Zealand 


nous myection of solutions 


produced in rabbits 


onucleie acids phvsiological salir 0 


nucleic tuiming 3 mil 
"a total of eig injections. Im the 
ted twice-we 


inl. of an 


wee} 


cause 


each rabbit 
with 


via total of eight injections 


itamung 2 mem. deoxvribonucleic 


id 
Rabbits were bled by cardiac puncture two 
three imn 


suspension CO 
per mil 
weeks after the In each case, the 


imyection sera 


from inized rabbits pooled before 
testing 
same rabbits prior to immunization 
The two methods of imn 
ot Tritie h the pote mney 
tests, performed by a slight 
mer-— Boerner technique 
tube, complete 
dilutions of 1 
presented in Table 1. 
to react somewhat 
than with the 
the exception of the reaction between anti-mouse 
liver DNA serum and DNA isolated from the 4H130 
rat ascites hepatoma) the results in Table 1 do not 
permit one to make a case for their specificity. 


wer 
Normal rabbit serum was obtained fi the 
iunization vielded antisera 
In complement fixation 
Kol 

emploving 250y antigen per 


modification of the 


with serum 
results are 
Although the antisera appeared 
extensively with the 


NMxation was observed 


128 to 256. Illustrative 
homo 
with 


more 


logous heterologous antigen 


RABBITS 


Table 1 COMPLEMENT-FIXATI WITH SERA FROM 
IMMUNIZED WITH DEOXYRIBONT* CID ISOLATED FROM 
LIVER AND FROM THI i} H ASCITES TUMOUR 


serum 


Anti-Ehrlich DNA, ] Ehrlich DNA 

M 

Anti-liver DNA, } 

liver DNA 

rlich DNA 

use liver DNA 

liver DNA 

toma DNA 
sarcoma 


Anti-Ehrlich DNA, 


Anti-liver DNA 


DBA lymphoma DNA 


* Cone atic mpl din mplement-fixation test 25 


+ Expresses eciproe rum dilution showing 


fixation ot 


Investigations of the effects of the antisera on the 
of the Ehrlich ascites 
suggest, however, that the antisera have some measure 


growth tumour in mice do 
of specificity. The antisera were tested in the following 
manner for their ability to inhibit tumour growth. 
The cell concentration Im a pool of ascitic fluid was 
adjusted to the desired (40 or 80 x 10°/ml.) 
by the addition of Hanks’s balanced salt 
Aliquots of this cell suspension were mixed either 
with equal volumes of the antisera or with normal 
rabbit serum. Mice were injected intraperitoneally 
with 0-25 ml. (2-5 or 5-0 x 10° of the resulting 
In each experiment, mice injected 


value 
solution. 


cells) 
cell Suspensions, 
with cell antiserum mixtures were divided into two 
One further treatment ; 
mice in the with 
subsequent to tumour in plantation according to the 
schedule indicated in Table 2 


groups. group re eived no 


second were injected antiserum 


experiments summarized 
DNA was 
growth. Of 
ted with Ehrlich cells suspended in 


i-serum., sixty developed and died of the ascites 


The sults of thess are 
in Table 2. 


without 


Antiserum against mouse live: 


significant effect on tumour 


Sixty mice 


this ant 
tumour and in only one of three experiments was 


there a significant increase in mean survival-time 
compared with the control group. In contrast, mice 
which died with ascites following injection with cells 
plus anti-Ehrlich DNA serum showed in every case 
a Significant increase in mean survival-time compared 
with the control group. More significant was the 
fact that, of thirty mice in this which 
received post-tumour implantation therapy, 
fourteen survived without evidence of tumour 
development, either in ascytes or solid form, during 
the observation period of sixty days. 

These results provide evidence that highly poly- 
merized DNA is antigenic in the rabbit when adminis- 
tered by the intramuscular route. 
They furthermore show that antisera produced in this 
way possess a degree of specific ity 
apparent 


eategory 


some 


Intravenous or 


a specificity not 
in complement-fixation tests, but quite 
evident in bio-assays based on the effects of antisera 
on tumour growth. 

The work reported here was supported by grants 
from the American Cancer Society (EH-89C), the 
Atomic Energy Commission (A 7'(30-1)2566) and the 
Samuel S. Fels Fund. 
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th Normal rabbit serut »x 10® 0/10 
or by the intramuscular injection of thi nucls acids Anti-liver DNA ‘ <0-9, >OR 
suspended in Freund’s adjuvant In the first case <0 | 
“eae (pool | h rabbit ree d 4-0 mil. of deoxyribo ) : 
Ant r DNA (pool 2)* ol ‘ 
second 00 
weekly Anti-Ehrlich DNA (pool'z)* 0-001 
rul j lintraperitonea tand 72 hr. post-tumour 
implantat 
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Longevity in Mice with a genetically determ- 
ined Muscular Dystrophy 


TH recent com mications by Dowben 


ibis 


fer rice vith a \ 


ther peutic proc 
ined fi 


mary 


regarding possible 


mvopathy have prompted preli 


irnication ntiing on problems 


o longevitv in animals with this defect 

I} value of suet fold 
First, by prolonging the life-span of these animals it 
the 
Secondly, 
give valuable leads 
nature of the defect. 
life of 
the 
logical agents to employ 


human 


therap work three 


hecomes possible to obtain critical details on 


mechanism of the disea 5 if 


offective the rapeut i 


progresses 
THAN 
regarding the primary metabolr 


Thirdly, which 


with muscular dystrophy or 


agents prolong the animals 


alleviate disease 


process would seem to he 


in a clinical testing involving 


beings with muscular dystrophy 
The last point is important because at present the 


programme 


rationale for employing certain therapeutic measures 
in patients suffering from various forms of muscular 
ivstrophy is based largely on the results of tests in 
which experimental animals have been used* If 
the results of these tests are accepted uncritically or 
their filly that 
large amounts of time and money will be expended on 
trials which unfortunately do not have the 


limitations not realized, it is likely 
clinical 
slightest probability of suecess 
two 


ago we designed and 


efficacy of several 


Approximate ly 
initiated an experiment to test the 


yours 


agents in extending the life-span, and arresting the 
disease process, in mice suffering from a genetically 
determined muscular dystrophy. The 

felt to have potential value hy 
previous work either in our laboratories or in those 
of other that 
in some reported work not had 
been paid to simple problems of animal management 
that might antly influence the 
experiments Therefore, the 
the control animal! 


iwents used 


were virtue ol 


investiyvators It was our impression 


enough attention 
outcome of the 
method of handling 
in our experiment was determined 


made im routine mouse-colons 


First, the 


weeks of age), during which a suckling mouse 


by two observa 
mamtenance transition period (bet ween 
2 and 24 
changes to a diet of solid food, can be facilitated by 
a powdered form of the food 


used im the Secondly. 


the temporary use of 


pellet regularly colony 
with muscular dystrophy often experience considerable 
difficulty in managing pelleted food and water when 
they are prese nted im the through small 


viass tubes attache:| to inverted bottles Regardless 


usual way 


of whether these difficulties result from a generalized 
muscular weakness or trom a part reular involvement 
of the that 
we had to entertain the hypothesis that these animals 
from their 


pelleted feed or to a 


muscles of mastication, it was apparent 
inability 
self 
imposed inanition arising trom an inadequate intake 
of water. 


succumb to inanition resulting 


to consume suflicrent 
It was decided, therefore, to maintain each 
of the animals in separate pens supplying them each 
day with fresh powdered food (U.B.C. mouse ration 
No. 6) and fresh water in small open vessels placed 
directly on the floor of the pen. The therapeutic 
substances being tested were added in appropriate 
levels to the powdered food. 

While a number of the mice in various ‘treat ment’ 
groups have lived for periods exceeding nine months, 
several of the untreated dystrophic animals in the 


control series have lived equally as long One animal 
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in the « ontrol group died at the a of elev: mh montis 


and another still alive promises to exceed this record 


So far as we are aware these are the oldest dystrophu 
mice yet reported 

Although the 
that the 


prin pal respects: First, anv clain 


experiment 


believe results so ificant im tw 
s regarding th 
ability of a particular agent to prolong the life-span 
of mice suffering from this form of muscular dy strophy 
examined with extreme caution and viewed 
the background of 


dystrophic 
gressive pathological changes 


must be 
nourished 
the pro 
deseribed 
in this disease in the house should be re-exam 
ined in order to differentiate between those attribut- 
able to concomitant dietary defi and 
truly resulting from primary muscle 

Three additional should be emphasized 
First, not all the animals in this experiment have 
lived to the ages mentioned above 


adeg iately 
Secondly, 


previously 


against 
control survivors, 
Mouse 
eneres those 
disease 


Secondly, there 
is no evidence that the disease s of the muscle 
8 modified in any wav affected 
still die prematurely and post-mortem examination 
demonstrates that still extreme 
Thirdly, our management procedure is begun some 
tirne after the first signs of the disease are observed?# 


proc 
since the animals 


muscle wasting is 


On the basis of these three pomts we do not believe 
that the ‘therapy 
effect on the fundamental metabolic error underlying 
the disease, and we tress emphaticaily that 
making no claims whatever about the life 
prolonging ability of our diet. It seems more reason 
able to believe that this ability, and yp rheps that of 
the diet reported by Coleman® from the 
provision of more of the essential nutrients per unit 
feed and hence 
an adequate intake of protein, energy and micro 
nutnments. 

A full report on this experiment together with 
pathological findings arising from it will be presented 
at a later date. 

The support of the Muscular Dystrophy Association 
of Canada is gratefully acknowledged 


used in our experiments has any 


must 


we are 


results 


mass of what is essentially 
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Agglutination of Sensitized Alligator 
Erythrocytes by Rheumatoid Factor(s) 


{ECENTLY, it was found that alligator erythrocytes 
can be effectively used as carriers for reactant globulin 
in tests for rheumatoid factor(s)'-*. The cells are 
remarkable because most human sera do not contain 
heterophile antibodies to them, and the cells show 
extraordinary durability under osmotic and mech- 
anical stress!:?, 

The present investigation was carried out to determ 
ine the effects of euglobulins from healthy individuals 


edures 
rin if 
x 
iss 
, 68, 595 (1950 
J., Pree. U.S 
N., and Levy, D = 
t 
= 
i 


May 6, 1961 


and from patients w ith rheumatoid arthritis and other 
sensitized  alliyator 
Globulin 


cliseases, in ol 


ervthroevtes by rheumatoid tactor(s 


fractions of ovalbumin (rabbit) antiserum were also 
tested. 

Serum euglobulin fraction* or other inhibitors to be 
tested, in O-2-ml. serial dilutions, were mixed with 


0-2 ml. volumes of positive 2 plus agglutinatimye serum 
of a patient with rheumatoid arthritis, in LO. 75 mn 


The incubated at 37 ¢ 


before 


were 
with sediments of OL om 


test-tubes mixtures 
for 30 mun testing | 
of 2 per cent saline suspension of sensitized alligator 
lis. The agglutimation of sensitized alligator erythro 


umatoid arthritis serum was not readily 


eytes by rhe 
lobulin fractions of normal sera. 


inhibited by the eu 


(not inactivated at 56 ¢ 
than 


with 


unless the sera were native 
for 30 min.) and only if sera were diluted no more 
In 
rheumatoid arthritis gave even stronger agglutination 
the of an enhancement, or 
summation tvpical experiment 


contrast, euglobulins ot subjects 


than control. sl ePstive 


effect Results of a 
are shown in Table 1 
agglutination oceurred with serum euglobulins tested 


Sore ot cle pre ssion ot 


of 3 patients with gout, 1 with lupus ervthematosus, 
1 with osteoarthritis. and 1 with rheumatoid spondy- 
litis. No inhibition or depression ot agglutination was 
observed with the euglobulins tested of 11 rheumatoid 
arthritis patients. Random readings of coded dilution 
tubes have indicated that one can reliably distinguish 
Tren roscopically hetween 2 plus and | plus le yrees ot 
agglutination ot The nature of the 
depression, or summation of agglutin ition of sensitized 
alligator ervthroeytes by euglobulin 
under study. Well-defined inhibition of 
sheep cells and coated latex partic les by euglobulins 
of sera of normal subjects has been reported by other 
authors! The sensitized 


alligator cells was not so ren arkable as re ported by 


alligator cells. 


fractions, 1s 


sensitized 


degree of inhibition of 


workers with red eells of other species or with latex 


cles 


parti 


cells by 1 
readily 


Agglutination of sensitized alligator 
volume of rheumatoid arthritis 
inhibited by addition of 1 vol. of 5 per cent human. 
However, 5 per 


serum Was 


rabbit. or bovine y-globulins 
cent bovine albumin (‘Ortho’) or human 
CCutter’) added to the saline buffer diluent enhanced 
the degree of agglutination the 
enhancement is being investigated. 

Inhibition of the agglutination of sensitized alligator 
erythrocytes was obse rved by y-globulins obtained 
rabbit antiserum and by y-glob 
prepared by Porter's method?. 


albumin 


The mechanism of 


from ovalbumin 


ulin fragments. 


Chromatographic fractions (Porter fractions I, IT and 
of 
tested. 


were also 


inhibited 


antibody y-globulins 


the rabbit 
at 1-75 


Fraction mgm./ml., 
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lutination of sensitized alligator 
with the ovalbumin 


madi factor aye 
which is reactive 
rheumatoid factor 


rheurmat 
cells. Fraction | 
antigen. did not aguvlutina 


4-15 


tion at a maximal concentration tested of 


ml neither did fraction IT, which is also reactive 
with ovalbumin antigen, at a concentration of 1-90 
mgm. mil Limited amounts of the globulin frag 
ments were available. Ultracentrifugal exammation 


raded whole 


not all 


ontamination by undes 
indicate that 
equally active as 

li tion and 


showed no visible « 
The 


vlobulin 


vlobulin observations 


ments are active or 


inhibito of rheumatoid factor hamagglutima 
suggest that there are one or more specie com- 
bining sites on the rabbit globulin which interact with 


unatoid factor(s In the light of thevrecent 
report of Edelman ef a/.* of antigente specific ity of 2 
human y-¢ and SN) obtained after 
papain treatment, it might be important to mvestigate 
with rheumatoid 4 
‘ical characteristics of globulin fray 


inhibitory or lack of infiibitory 


lobulin fragments (F 


their capac itv to eombine wtors 


The phi S1CO) hie 
ments which determine 
further study 

found to lend themselves 
direct or 


Capacity require 
Alligator ervthroeytes are 
to detection of rheumatoid factor(s by 
glitination procedures 
the Buffalo Zoo for alligator 


Crampton and 


inhibition hremag 
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BIOLOGY 


Effect of Isonicotiny! Hydrazide on the 
Path of Carbon in Photosynthesis 


IN a study of the pathways of incorporation of 
carbon-14 from labelled dioxide into the 
amino-acids glycine and serine during photosynthesis 
the compound ¢sonicotiny! hydrazide (isomiazid) was 
used. This compound has been shown to be an 
inhibitor ofr when used at 
high concentrations (about 

Cells of Chlorella (emerson 
were grown for four days at 25°C. in illuminated 
1,200 ul. wet packed volume of cells 
were suspended im = 105 ml. of 10-* M 
dihydrogen phosphate at pH 4-5 and the suspension 


carbon 


transaminases vitro 
10 2 VW) 2 


pyre noidosa strain) 


culture tanks 
potassium 


% 
a 
= 
| 
§ 
a 
4 
| 
Table 1 EVGLOBULIN INHIBITION OF ALLIGATOR ERYTHROCYTE 
\ LUTINATION 
Dilutions of patient euglobulin ‘ Ziff. M.. Brown, P., Lospallute, J.. and n. J., Amer, J. Med 4 
Subjects 164 1/256 Salit 20, 500 (1956). 
control Hall, A. P., Mednis, A. D., and Ba B., New Eng. J. 258, 
$1 (1058 
* Dresner, E., Trombly, P., and O’Brien, G, F., Clin. Res., 7, 49 (1959 
ge ru leffrev. Mo R J. Lab. and Clin. Med., $4, 525 (1959 
Normal | Porter, KR. R., Nature, 182, 67¢ 
Normal (¢ o 1 1 Edelman, G. M., Heremans, J. F., Heremans, M. Th., and Kunkel ae 
=, irthritis (7 2 2 l 
Kheumatoid 
ae 
Be, 
: 
j 


554 


divided into three Isoniazid added 
to two of the samples to give concentrations of 10-* M 
and 10-° 17. The third sample was used as a control 
The samples were aerated in the dark for 1 hr. and 


samples was 


were then illuminated (light intensity approximately 


10,000) lux) Air containing 0-1 per cent carbon 


dioxide was passed through the suspensions. After 
15 min. photosynthesis, 30 ue. of sodium carb 
onate-“C were added to the suspensions After a 


further 10 


by boiling ethanol. 


min photosynthesis the colls were killed 
The of carbon-14 
the ethanol-soluble compounds was examined 
by the procedures of Benson et al.3. 

The total fixation of carbon-14 and the distribution 


of earbon-14 between the ethanol-soluble and ethanol - 


distribut ion 


insoluble fractions is shown in Table 1. 


Table 1 CARBON-14 FIXED BY Chlorella DURING PHOTOSYNTHESIS 
(EXPRESSED AS COUNTS PER MIN. PER ML. OF CELLS « 10 rue 
LIMITS OF VARIATION ARE ABOUT + 5S PER CENT) 

Control Isoniazid Isoniazid 
(10-* M) 10 * M) 
lotal fixation 5,340 5.060 5.630 
Ethanol soluble fract 2,078 it 
Ethanol insoluble frac n 2 ' 2,15 
Isoniazid had only a small effect on the total 


fixation of carbon-14 and on the distribution between 
the ethanol-soluble and ethanol-insoluble fractions. 
There is a slight stimulation of total uptake and 
earbon-l4 content of the 

which is probably significant. 

The effect of isoniazid on the distribution of carbon- 
14 among the the ethanol-soluble 
fraction is shown in the histogram of Fig. 1. 

The incorporation of carbon-14 into sugar phos 
phates, phosphoglycerie acid, phosphoenol pyruvic 
acid, acid, malic acid, fumaric acid and 
alanine is considerably reduced by treatment with 
Incorporation into sucrose is stimulated 


ethano! soluble traction 


compounds of 


aspart ic 


moniazicd, 
at the lower concentration and slightly inhibited at 
the higher concentration. Incorporation into the two- 
giveollic acid and glycine, 
is stimulated about 5- to 8-fold by treatment with 
10-? M isoniazid and these two compounds account 
for more than 80 per cent of the total ethanol-soluble 


earbon compounds, 


Z 2 

n 

= 
~ 100 + : 4 
4 


Fig. 1 The effects of treatment of Chlorella pyrenoidosa with 

isonicotiny! hydrazide on the incorporation of carbon-14 into 

ethanol-soluble compounds during photosynthesis in *CO,. Counts 

were made directly on paper chromatograms and have not been 

corrected for self-absorption. White, control hatched, 10-* M 
isoniazid ; black, 10-* M isoniazid 
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carbon-14. Incorporation into serine, which previous 
derived from glycine during 
is inhibited to the same extent as 


evidence sugvests is 
photosynthesis* 
that into sugar phosphates, phosphoglyceric acid, 
ete. It has been shown by Dae and Wriston® that 
isoniazid inhibits the condensation of formaldehyde 
and glycine during the formation of serine from 
sarcosine Therefore the above results are not 
necessarily incompatible with the view that serine is 
derived from glycine during photosynthesis. 

effect 
differs 


substance has been shown to imhibit the 


on the photosynthetic carbon 
The latter 


Thus in its 


eyele, isoniazid from azaserine 


fairly specitically and does not inhibit incorporation 
of carbon-14 into sugar phosphates and phospho 
glvceric acid®. The effects of isoniazid on Chlorella 
are similar to those obtained by treatment of Scene- 
desmus with low concentrations of ethanol Incor- 
poration of carbon-14 into phosphoglycerie acid and 
sugar phosphates during photosynthesis was imhibited 
by ethanol treatment while incorporation 
glycollic acid and glycine was unaffected or even 
Ethanol, however, inhibited total fixation 
markedly our experi 
The above results do not 


into 


enhanced 
of carbon-14 
ments isoniazid did not. 
indicate inhibition of 
isoniazid but suggest a different site of action. 
This part of a research programme 
marily concerned with carbon metabolism mm photo- 
ayvnthetic the Office of 
Scientific Research of the Air Research and Develop- 
ment Command, U.S. Air Foree through its European 
Office, under Contract No. AF 61(052)-245. The 
implications of these results will be discussed in a 
fuller account of this work to be published elsewhere. 


quite while in 


specific transaminases by 


work is pri- 


organisms sponsored by 


G. G. PrircHarp 
C. P. WurrrincHaM 
Wenpby J. GRIFFIN 
Department of Botany, 
Queen Mary College, 
University of London, 
London, E.1. 
?Sakai, J., Kekkadu, 29, 161 
? Youatt, J., Biochem. J., 68, 193 (1958). 


tenson, A. A., Bassham, J. A., Calvin, M., Goodale, T. C., Haas 
V., and Stepka, W., J. Amer. Chem. Soc., 72, 1710 (1950). 


(1954). 


* Rabson, R., and Tolbert, N. E., Plant Physiol., 32, Suppl. xxxv 
(1957). 

* Dac, L. K., and Wriston, J. C., J. Biol. Chem., 233, 222 (1958). 

* Barker, S. A., Bassham, J. A., Calvin, M., and Quark, U.C., J- 


(1956). 
Canad. J. 


Amer. Chem. Soc., 78, 4632 
M., and Ouellet, C., 
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Taxonomic Significance of Surface Lipids 
of Plants 


WHILE investigating the composition of surface 
lipids of plants, we have observed that the chemical 
composition of the lipid appears to be characteristic 
of the species of plant. The lipids were extracted 
from leaves by immersing them for 10 sec. in ether. 
According to Martin et al.', and in harmony with 
our own findings, this treatment not extract 
lipids from within the leaf. After removal of the 
solvent, the residues were chromatographed on thin 
films of silica supported on glass plates. Three sol- 
vents were used for the elution: benzene, benzene 
containing 5 per cent methanol, and benzene con- 
taining 10 per cent methanol. The positions of the 
components were revealed by spraying separate 
plates with two reagents : chloroform saturated with 


does 


| 
Ae 
4 
~ 
S 400 4 
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4 ; 
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by 0-1 molar sodium 
Both series of plates were heated to 
for 10 min. for full development of the colour. 
If the plates which were to be sprayed with antimony 
trichloride were first heated to 200°C. for 10 
and sprayed while hot, the components showed a 
large range of colours. Subsequent examination in 
ultra-violet light showed a range of 
fluorescent colours. Specimen chromatograms in one 
solvent in Fig ] 

Although the relative positions occupied by the 


chloride followed immediately 
molybdate 
200° ¢ 


Trim. 


less 
are shown 


components are always the same, their Re values 
are sufficiently variable to render them of little use 
in Comparing one chromatogram with another. For 
simplicity, we shall refer to the complete data from 
Six chromatograms for each lipid, having 
regard to the colours of the spots obtained with each 
spray reagent. and their relative positions when 
eluted with different solvents, as its pattern. Char- 
acteristic patterns were given by each of the surface 
lipids from 10 species of monocotyledons (Festuca 


separate 


elatior pratensis S56; F. ovina F. rubra aenuina 
S59 Dactylis glomerata S143 and S26 Phlenum 
pratense SSO and S5l ; Agrostis tenuis Alopecurus 


pratensis Lolium italicum L. perenne Holcus 
mollis) and 14 species of dicotyledons (Rhododendron 
Ilex aquifolium Frarinus 
Aesculus hippocastanum Valus spp. edible form ; 
Rosa hybrid H.T.. garden variety Brassica oleracea 


excelsior 


ponticum 


sub-sp. gemméfera B. oleracea capitata, red and 
winningstadt Chrysanthemum garden variety : 
Antirrhinum WUMEJUS cultivated : Petunia spp. ; Reta 
vulgaris (sugar beet type F) Trifolium repens 


S100), 

Before the taxonomic value of the patterns could 
be considered seriously. three further variables had 
to be examined first. it must be established that 
foliage from different parts of the plant gives the 
same pattern. For brussels sprout this is certainly 
true Lipids from the main leaves and from the 
outer and inner leaves of the bud all had the same 
pattern, although the relative concentrations of the 
components were different, and so too were the weights 
of lipid per unit area on the inner and outer leaves 
of the bud. 
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Spraved th Secondly, we found that the 
Sprayed with Sprayed with 
FeCl, /Na,MoU, lipids on the leaf are relatively 
T T +] stable; precisely the same patterns 
> | lo leaves as from leaves which had 
n 
oY been stored for thirteen davs. How 
i | ever, once the lipids had been ex 
i 
i] tracted from the leaf. auto-oxida- 
i ‘i tion was detectable by a change in 
; H the pattern after the same period 
i 
Phirdly, it was established that 
=) 1° the pattern did not change as the 
0 | 10 plant aged. Waxes from leaves 
ho 
ot Various ages from Rhodode ndron 
yo 

Bi in | f} Yill vy Hl had patterns that were independent 

jo. | of age. Two groups of the 12 
le i} Gr grasses were examined; one group 
| | | V | had been grown from seed one 
| | } 5 
| j vear before the second group. Onee 

R ; R G R 1 G again the patterns were inde- 
Drawing of two plates eluted with benzene containing 10 per cent methanol pendent of time 
3, Khododendron ponticum I, llex aquifolium ; O, Festuca ovina; G, Festuca rubra Bate-Smith et al.2 have suggested 
genuina S59: B, black Bl, blue Br, brown ; Gr, green; Or,'orange; Pi, pink ; 
Pu,’ purph pak that the occurrence of tannins in 
plants may be a useful taxonomic 
antimony trichloride, and saturated aqueous ferric character. Qur observations show that a_ brief 


qualitative analysis of the surface lipids of plants 
provides more if the 
the components have not been established 


useful data, even identities of 


The technique may be capable of extension to 
Arthropoda. 


We are indebted to Prof. J. B. Speakman, to Miss 


D. M. Turner for advice and supplies of material, 
and to the Agricultural Research Council for financial 
assistance. 

Note added en proof. The observat LOTS have now 
been extended to a total of 63 species 

S. Jean Purpy 
EK. V. TRUTER 
Textile Chemistry Laboratory, 
University, Leeds 2. 

* Martin, J. T., and Richmond, D. V., Ann. Appl. Biol., 47, 583 (1959) 
* Bate-Smith, E. C., and Metcalfe, C. R J. Linnean Soc., 55, 669 


(1957). 


Botryodiplodia theobromae Pat. and 
Nigrospora sp. in the Air of a Jamaican 
Banana Plantation 


CamMack! has commented on the lack of detailed 
information about the composition of the air spora 
in tropical climates On, the other hand, Hirst? 
and others have contributed much to our knowledge 
of fluctuations in the air spora in a temperate climate. 

three 
Nigros pora 


constituents 
inia Clado 
um spp.) of the air spora of Southern Nigeria 
The observations 


Seasonal changes common 
(Pues 
Spo 
have been described by Cammack'!. 
described here were made during an investigation*-* 
chiefly designed to provide information about dis 
persal of Deightoniella torulosa, the cause of fruit-spot 
(‘speckle’) of Jamaican bananas. 
Botryodi plod “ Pat. 
saprophyte and wound-parasite on a 
range of hosts in the tropics. It is an important 
parasite of bananas in storage, causing several forms 
of fruit-rot?*. The pyenospores are elliptical, at 
first unicellular and hyaline, becoming brown and 
l-septate, with longitudinal striations: 
dimensions are 20-30 10-18u. There is little risk 


in 
sphae reca, 


pol sora, 


theohromae is a widespread 


considerable 


sometimes 


— 
Mal 
4 
it 
ct 
3 
es 
Se 
= 
A 
{ 
| Bis 


of contusm bie pores with those of an other 
pen Fig. | The fungus produces on 


ind clecaying 


on 

\ species of Vig spora named \ 

Sac Vason ol \ MeLennan 
unl Hootte is responsible for the sero juirter 
disease of banana fruits in Queensland. I[t 1s a com 

on saprophyte on banana debris inside the planta 
on \ Berk. and Br.) Petch also sapro 
phvtie on decaying banana tissu These fumg may 
nonvmous, ane mtil further work has been 
carried out in Jamaica, it is proposed to refer to the 
fungus discussed here as Nigrospora sp. The conidia 
hich are borne terminally on simple conidiophores. 
are ib-globose or globose, black and measuring 
1 ISu or 13-18u in diameter (Fig. 2 
@. 4 
0 
* 

\ 

\ Hirst spore trap (automatic volumetric) was set 
ip inside a plantation of Lacatan bananas situated 
on the plains of St. Catherine, Jamaica The trap 
orifice was three metres above ground-level Shick 
were prepared and mounted in the manner deseribed 
by Hirst®. and were changed daily at 09.00 hr. E.s.1 
Cin enc h slide, traverses and att ght angles 

to the direction of slide movement were scanned at 
positions represent img 2 hourly intervals. The number 
of spores counted on each cross-traverse was then 
converted into an estimated number per ¢ ubie metre 
of air Since no corrections for variation in trapping 
efficiency were made, all coneentrations recorded 
were under-estimates of the true ones. 
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The diarnal periodicity irve for Nigrospora sp 
aa wa derived from the geometric means tor 
we coneentration at each even hour, plotted 
according to Hu Also shown are the 2-hourly 
ins for temperature and relative h umidity. Each 
unm wae based on counts over sixtv-three days 
ily 19 September 20 The fungus exhibited a 


well detined riodiceit, with concentrations 
rrimg near OS.00 hr. each cay After t! there 
\\ “a progressive «decrease to a characte tically 
night le vel This pet sun lar to that for 
to a*. N. sphae Phutopht a slans 

Polythro mt Hirst® has sugyested 
] such regularity may be d » th peration of a 
lischarge chat m to Occurrence 
each dav of environmental conditions Tavourimg 
pore Iiberation Violent prepare beration mm 
f occurs under conditions of cdlecreasing 

pour pressure’, usually between OS.000 Tu ana 
du Webster has desertbed actin discharge 


to 


Ni 


ar 


recordecdl so far 


at 


w possibility that a 
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drving in AN 
explain the pe riodicitv of the t 


process of 


yrospora bemyg investigated 


Variation 


Bp is 
in absolute mumbers of spores of Viv 


asp appears to be related to ramfall and Juumnid 
highest counts were obtaimmed curing predormiin 
thy «rv weather The highest 2-hourly estimate 


spores per « bic roetre of air 


on in 


Ther in ¢ onsilerable variat Spore 


bor. 
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Fig. 3. Mean diurnal periodicity curve for Nigrospera sy] 
air of a banana plantation 
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Write for 
your copy of 
this new ‘‘Quickfit’’ 


catalogue 
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Something new 
from “QUICKFIT” 


This fully illustrated 

new ‘“Quickfit”’ 

catalogue describes the entire 

range of ‘‘Quickfit”’ 

Interchangeable Laboratory Glassware 
and includes 

many new items. 


QUICKFIT & QUARTZ Ltd 


Dept. Z.AQ, ‘‘Quickfit’’ Works, 
Heart of STONE, Staffordshire. 
Telephone: STONE 481 
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YOU A 


PRIBLIWY 
The improved large-capacity 
WARING ‘BLENDOR’ 
does hundreds of mixing, 


grinding and biending jobs 
in seconds ! 


IS YOUR BLENDING CATEGORY HERE ? 


BLENDING QUICK-DRYING INKS-—Ink detergents to reduce ink 
gging in foun pens 


ain 
CEMENT Waterp f cement testing—-mildew repelicnt ¢ 
CERAMICS Ka 1 and clay slurries 


COATINGS. For | k {1 wh and sur films—TV tu en 
sting ron xide n rdin ad for 
f emulsions for duplicating machine 

COSMETICS —Shamr na polish-—deodorants— powder an hand 
im blending—hair dve acrosol setting n and shaving cream 

ELECTRONICS. -Cathode ray tut emulsified coatings 

FERTILIZER A types, both quid and dry ed sf arch d 

plants, seeds, cr pollinating flow ass kille 

FOOD PROCESSING Relishes herb and nen 


GENERAL LABORATORY USE--For experimental dispersions, em 
sions, polymers, siurry, and solution 


HOMOGENIZING TEMPLATE EMULSIONS For se n 
aluminium and stainless ste 


INSECTICIDES— Insect repellents and killers of all types 


INSULATION— Rock wool-fibre glass and asbest giass beads er 
the consistency of erar 


d 
ur sampling--water-base paints and ename a 
wa pr f paints 
PAPER —Waste par n—p zg wood fibr atings f 
purpose paper 
PETROLEUM ir fu 1 fu additives—-waterproof chassis 
PLASTICS Pilot xperimental mixes r testing-powder and 
resin biendin 
PRINTING INK nk raving fluid 
RUBBER 
TEXTILES -Dispers s of tron w for strength tests—synthetic 
textiles 
TOBACCO Aids in the preparation of tobacc for various chemical 
analyses—-homogenizced even toha S-—-various new and experi- 
mental blends with aromatic and mentholated smoking mixtures 
VINYL »o'stery bases for colour samplin 


Write today for full details to: 


SHANDON 
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MODEL NO.CB4 SPECIFICATION 


Mixing capacity: 4 litres. Re: lutions per 
minute (free running): low 14,000, medium 
17,000, high 19,000. Motor: 230 240 v. 50 ¢/s, 
single phase. Switch settings: Off, Low, 
Medium, High. Container: stainless steel with 
stainless steel blades and handle—two piece 
clamp-on splash cover with sealing gasket and 
stainless steel cover for sampling and adding 


ingredients. 
Overall height: 23 in. Weight: 36 Ibs. net. 


SCIENTIFIC COMPANY LIMITED 


6 CROMWELL PLACE, LONDON SW7 TEL KNIGHTSBRIDGE 113! 
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content between different plantations. Although 
this will be discussed more fully elsewhere, it seoms 
in an extremely comunon 
banana 


Nigrospora sp. 


clear that ; 
spora of 


component of the air Jamaican 
plantations 

Beeause of the small numbers of B. theobromae 
spores trapped, it was not possible to distinguish any 
clearly detined periodicity. It was, however, unusual 
to trap spores during the period 20.00-06.00° hr. 
The highest 2-hourly recorded was 85S 
spores pet eubie metre, when a clump ot spores Was 
trapped. The daily mean concentration 


throughout the sampling period was only 


estimate 


average 
S spores 
per cubic metre, Such meagre counts could not be 
correlated with fluctuations in 
It was concluded that this 
infrequent member of the plantation air spora. 


weather conditions 


fungus is a relatively 


D. S. MEREDITH 


Banana Board Research Department, 
10 South Avenue, 
Kingston, Jamaica. 
R. H., Nature, 176, 1270 ( 
fnn. App. Biol., 39, 257 
Trans. Brit. Mycol 


of the Banana (Macmillan 
Trin. (in 
eensland Agre 
McLennan, | Indust. Res. (Austral 
Bull. N 76 
Sreeramulu, T., Trans. Brit. Myc 
Webster, J., New Phytol., 51 


1959) 


Biotin Requirement and Carbon and 

Sulphur Sources in Aspergillus and 
Neurospora 

Aspergillus nidulans were 

amount of 


of the mould 
unex pectodly found to 


biotin (or larger amounts of desthiobiotin) for initial 


require a small 
growth, whon plated on to a minimal medium of 
Czapek Dox, at a densits of no more than 10° per 
dish. This fact seems to be in contradiction to what 
was previously COILS cle red 10 be their basic require- 
ment. Biotin must be added to the minimal medium, 
for a total germination of wild-type conidia, to the 
extent of 10-* gm./mil. This corresponds to about 
1/100-1 10 of the amount req ured by the biotinless 
mutant 

Sometimes a few wild type conidia germinate in 
the absence of biotin to give rise to normal colonies, 
the conidia of which, however, have not acquired 
biotin independence. 

When the carbon source (usually glucose 4 per cent) 
is replaced with an equal concentration (w/v) of 
intermediates of the 
pentose 


olye erol or 
tricarboxylic, or 


fructose, ribose, 
Embden Meverhof, of 
cycle (py ruvate, acetate, succinate, citrate, gluconate) 
good growth takes place in the absence of biotin. 
If the glucose is replaced with an equal concentration 
of sucrose. maltose or dextrin, the basic requirement 
for biotin is retained. Under our conditions glicose 
6-phosphate or glucose I-phosphate are not utilized 
as carbon sources (even with added biotin) 

Mixtures of glucose and fructose support growth 
in the absence of biotin, if the amount of fructose is 
equal or superior to the amount of glucose, whatever 
a large range (0-2 


the total sugar concentration in 


per cent) 
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A role of biotin in glycolysis, namely as a coenzyme 
in the hexokinas ‘or im phosphate dehydro 
Moat and Liechstem 

with 
con 


PeTLASeG SVSLOCTUS 


. Was propo eat by 
and Moat in 
However. thus firmling 


firmed by Siepmann and MacDonald® 


and Strauss biochemical work 


Naccharomuces Wiis mot 
Our results 

with the carbon sources ar compat ibl: with a role of 

biotin in some initial steps of glucose metabolism. 

A variety of nutritional mutants (ribo-1, an-l, 
pro-l, paba-l, ad-20, nic-2, lys-5, orn-4) retained 
the basic biotin requirement ot the wild type, except 
the paratluotrophic mutant s-12, which 
although with a delay of 24-48 hr.. in the absence of 
biotin (For description of Kiafer*. ) 
As this mutant requires reduced sulphur as the only 
addition in a minimal looked for a 
possible effect of the replacement of the source of 


vrew, 
mutants 
medium, we 


sulphur on the biotin requirement. 

Replacement of 4 mV sulphate (which is the only 
source of sulphur in the Czapek- Dox minimal medium) 
by an equimolecular concentration of reduced sulphur 
(sulphite, thiosulphate, sulphide, cystein) or cysteie 
acid, allows wild-type conidia to give rise to colonies 
in the absence of biotin, though growth is delaved 
24 48 hr Addition of biotin (2-5 » 10° mM) 
restores the growth to a normal rate. 

Methionine, which is utilized in the 
biotin as a reduced sulphur source by the para 
thiotrophic mutant, does not support growth in the 
absence of Moreover, the 
mutant meth-1l retains the biotin requirement of the 
wild-type 

A wild-type strain of Ne CTassa, commonly 
regarded “as a biotin requiring mould, Is able to grow 


presence of 


biotin meothionineless 


in the absence of biotin if glucose is replaced by 
fructose, or sulphate by the ; 
Czapek—-Dox minimal medium. In the latter case, 
growth is improved by the addition of biotin 


sulphide, on same 


Many species of moulds are reported to need 
biotin It the 


mechanism of this requirement, which appears to be 


would be of interest to elucidate 


similar in Aspergillus and Neurospora. 
This work was aided by a grant to one of us (P.S.) 
from the Comitato Nazionale per [Energia Nucleare 
P. STRIGINI 
Morpurco 


International Centro for Chemical Microbiology, 
Istituto Superiore di Sanita, 


tome, 


1 Pontecorvo, G. idrv. in §. 141 (1953) 

*Moat, A. G., and Liechstein, H. G irch. Biochem. Biophys., 48, 
300 (1954). Strauss, A. R., and Moat, A. G., J. Biol. Chem., 233, 
765 (1958) 

*Siepmann, R ind MacDonald, J. ¢ 
(1060 

¢ Kafer, E., Adr. in 

* Cochrane, V. W 
Inc., 1958) 


Canad. J. Microbiol., 6, 573 


Genet... 9. 105 (1958) 


Physiology of Fungi, 333 (John Wiley and Sone, 


Transfer of Ova to the Bursa Ovarii 
and the ‘Suspended Loop’ of Tube in 
the Rabbit 

IN mammalian species successful ova transfer is 
possible when the ova are replaced inside the Fallopian 
tubes or uteri of laparotomized synchronous roci- 
pients. In species with confined bursa ovarii, like 
the mouse, the ova can be transferred into the fat 
pad adjacent to the bursa ovarii, through the capsular 
membrane and into the bursa proper'. Intravaginal 


ova transfer was not successful in cattle?, owing 


. 
| 
3 
. 4 
bee a 
a 
(1953 
*Meredith, D. S., Trans. Brit. M in the press 
‘Meredith, D. S., Trans. Brit. Mycol. Soe. (in the press). 
‘Meredith. D. S.. Trans. Brit. Mycol. S 
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ty 
tre 
increased sensitivity to bacterial mtection ard 
pyornetra the luteal pluase \ few cases of 
tl ova tramster the rabbi vere ful 
ties were oneal msen 
on ceesstul in se ral ies such as 
t yuinea pig ecattle*, pigeon and hen® 
Intraperitoneal ova transtet has not been possibl 
The tubo-ovarian anatomical lationships ar ot 
come importance for the reception of ova The an 
is not held in position, but it forms a 


pulla of the tube 


Loopy pended im the pelvic ¢ ivitv (Fig. | 
loop is attached to a thin fold of the peritoneum 
vhiel connected to the mu This thin 


ittached to the sus 
The 


fol le to the utero 


tty pad 


makes the ovarian bursa transit 


oof the wu 
tuba ime om i ensured) by two series complex 
st echan sms for rent or adjust 
ent for tubal “transportation 
yorK wa relertaken tliate the physio 
ogical nificance of suspended loop in ova reception 
I of transter of ova in the ovarian 


laparotomized on 


both sides the Fal bn xposed On one 
le the ibram ittached » the ispren loop 
or tiv vhich is part of the ovarian bursa) 
vas re ioved | Tithe ‘ Sor Fig he does were 
illowed 3 da to ret r from the operation, then 
mated (with o1 witho superovulation) to. fe rtile 
backs and killed 40, 50 and 98 hr, post coitum. The 
ampulla, isthmus and terus were dissected and 
! The ova were 


blasto 


ired 
Twenty donors were stiperoy ilated 
mated to fertile killed 116-40) hr post 
am and the ova were flushed out The healthy 
transferred to twenty syn hronous pseudo- 
In one side of the reciprent, 


bucks, 


ova were 


recipients 
tran ferred to the bursa ovaril (Fig 1) 
In the other side, the ova were tran ferred at different 
be. The recipients were ¢ r killed 
or laparotomiuzed 8 days 
tract 


the ova wert 


parts of the tu 
3or 4 days post coitum, 
When killed, the reproductive 
i the ampulla, isthmus and uterus 


eoritum 


pos 


was disse ted an 
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flushimygs of each portion 


flushed 
were examined microscopically 
eed to term 


soparately The 
Pregnant reciprents 
were allowed to 
When the membrane ot the 
was removed, the reception and transportation of the 
tube were affected Phe 

eorre sponded to the 
ovulation points, that is. there was no loss of ova In 
however, 11 
hed were not recovered in the flushing 
flushing or 


proc 


bursa ovaril 


not number ot 


recovered number ot 


cent of the ova 
rhis could 


and $3 pet 


Two Cuses, 


ascribed only to 
have been 
throu 


ret 
to the loss of ova 


vh the fimbriated end 
follicles 


pulation It may 


im the peritoneal cavity 


of the tube or to the absence of ova im 
When the suspended loop was ittached to the 
tion of ova from thie 


mesosal the transporta 
reception 


from 13 


ampulla to the uterus was 


vas affected and ova los mcre 


to 33 per cent of oO » shed This meas D> tu to th 
acdhesiom which were induced by th exe rimental 
treatment It is possible that the por lulous structure 
hue suspended loop he Ipsimthest eption of the ova 

Phere were no significant differences between the 
vo of blastoevsts in the two experiment il treat 
rent There were W de individual variation rn the 
intrazonal diameters and outsic diameters of blasto 


evat This may by par Iv due to differences in the 
cleavage-rate ot te rtilized ova im the 


When L-cell fertilized ova were tran ferred 


} 
to the ovarian bursa, ova pick-up by the tirmbria 
occurred in 57 per cent of the cases The percentage 


OVA up Varies 
The 


of transferred ti from Oto 35, with 
an average of 10 rate Of passage of the alien 


ova was similar to that of the recipient's own native 
unfertilized ova. This may indicat that the ova were 
el vely short 


picked up trom the ovarian bursa in a relat 
transferred to the ovarian 

norimatl ana 
The voung delivered were also normal! 
the 


The ova which wer 
had 
implantation 
When 8-16-cell 
ovarian bursa of synchronous reciprents, ova pick-up 
was recorded in SS per cont of The per 
transferred ova which were picked up 
25 with an average of 12 Wh 


were transferred t 


Tithe 
bursa subsequent development 


ova were transferred into 


the cases 
centage oft 


varied from 0 to ithe 


l-coll or S—-l6-cell ova 


parts of the tube, the percentage ova plé k-up ranged 
from 41 to 44 with an averag of 42. Ova were not 
up when transferred to the per toneal cavity 


picked uy 
close to the fimbria in I-day ps udo-pregnant 


Hafez, unpublished work 


ery 
ree iplents 
The present 


ive mvesti 


work and other comparatis 
vations have idated, to a degree, 
siologieal importance of the tubo-ovark 


The pha siological 


certam he 
phan in anatome 


significance of the 


rangement 
naded loop of the 1 ibe not exa thy known It 


he the agenev by which the ovum ts transported 
rapidly as compared with 
the rate of ovum transport ot thre The rela 
Sut h anatomical strue- 


in this portion of the tube, 
isthmus 
tive physiological significances of 
other species Is also of academic significance 
the membrane attached to the 
bursa was of 


im 


ture in 
\pparently, 
pended loop which makes the ovarian 
little importance im reception of ova 
duced in the suspended loop increase d the percentage 
of ova lost in the peritoneal eavity The 
was able to pick up ll or 8 -16-cell ova if 
ferred to the bursa ovari of syne hronous recipients 
when ova were 
this 


sus 


fimbria 
trans 


The pe reentage pickup was lower than 
transferred to the tube. Detailed 


work will appear elsewhere 


results of 


} 
. ae 
fold. toget he | 
; lewd | 
I” = 
| 
: 
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Seal Tracks in the Taylor Dry Valley 
mummified carcasses of the crab-eater seal 
m carcinophaqus) are found m 
regions aro ma Mi Murdo Sound im the 
Antaretien All these 
only fragments of 
though de 
pre served (ore 
f 1.600 2.600 vr. 

of 10 0 of the 


Tut 
{Lol 
im The 
Ross Dependency, 


be old 
tissue on the bones, but others, a 


many places 


we-tres 
CATCASSOS 


Some have 


appear 
eeated 


and wind blasted, are we I earcarr 


has been dated! re ¢ 
Dry Valley ibserved cares 

lhidimg wimber of those observes 
and Péwé’s party!. Most 
old, ried 


scatter bones were 


probably 
by Seott?, Griffith 
of these 
blasted and im some 
Three 


Bonney at the 


ay lor 


also appeared to be 


CATCARSUS 
cases only 
on the 
Drv Valley 


ice of other 


asses were observed 


observed 
of Lake 


although 


western ¢ nad oft the 
the 


TO estimate the age 


ol served or 
lakes in the Valley It os difficult 
ot the becaus of the 


organic decomposition Ub the arid. cold clima 


more were 


low rate of 


te of the 


CATCUSSUS, very 


COTLELUSIOTL 


valley, but casual observation leads to the 
that most of the sinlar 
probably as old as the carcass the age ot which 
Péwe et al.! However, on a small 
alluvial plain at the eastern end of a large lake in the 
Tavlor Vallev, the track of a seal was obser ed. This 
»sand, about | in. deep and 6 in 


carcasses are ol age 


was 


determined by 


was a furrow in 
rregular Course Cross hie plaim It 
seal 
were 


Rovd 


wide, following an ! 
showed flipper marks and places where the 
rested. and changed direction. Similar traci 
observed’ on beaches at ¢ 
The 
end, that it 
of 1959. The Valley 
few veurs, an 
and other traces of Jiuman activity are 


‘ape Evans and Cape 
track disappeared under snow-drilts at 
have before the Wi 


has been visited many times im 


the footprints, helicopter wheel 


past 


quite common, 


SLOTS 


hauling some that must have been 
tumn of 1956, when a metooro 


Valle, This 


minor impressions are mot removed 


made durimg the au 
Wais occupied 


logical station the 
means that such 
least 


rapidly by elimatic influences and persist for at |! 
preservation otf the 
footprints im 


5 wF Judging by the state of 
the 
than 


1 it was 


track and comparing i with 
neighbourhood, the track appears to be 


old. A search was made for the seal, bu 
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not found 4 lake was not far distant, and the seal 
could have reached it and entered the water at the 
thaw-moat that appears curing the sumer 

The sITO whe re the tracks were observed lies about 
and the intervening country 1s 


oraine several hundred feet 


6 miles from the coast, 
covered with ridges of m 
high During the summer period the ground was 
bare ept for of casional all 

No seals have been observed im the act of crawling 
as they 


praat hes of smow 


ith and If all the carcasses are ot similar aue, 
appear to be, then the conditions tha 
move inland may have ©) ted at some time about 
2,000 yr. ago and the presence of seals on any land 
surface must mean that the surface ts older than about 
2,000 vr. However, if the track observed indicates 
that seals do still travel inland oc asionally, then the 
measured to determine 
Observations in 
a rather compli 
on 
thus 


t cause seals to 


age of each carcass must he 
a minimum age for the land-form. 
the Tavlor Valley 
eated )ustory of 
the land-forms may 
justory. 

If the twenty or 80 Carcasses observed in the ‘Taylor 
Valley represent all that travelled 
up the Valley in the past 2,000 vr and that there has 


seem to indicate 
Some fig 


out 


ice-movements 


help to 


age of sort 


have 


the seals 


heen the same tendency to wander inland during this 
period, then the rate 1s approximately one every 
hundred years. Even if n are pron mt. 
but rved, and if 
rioats at edges of tr then the rate is 
still very low The carcass dat« il by Powe et al 
not be the oldest Valles wud the rate would 
then be still It is possible that 
seals dehydrate rapidly im the arid ¢ Lirnaate 
a short period reach a staye ot deeay whi h doe 


amd thus all observed 


kore CATCASSOS 
mot obe others have crawled mto 
the lake 


may 
in the 
carcasses of 
and after 


slower 


not 


proceed further, CAPCASSOS 
appear ol Similar age 
CLARIDGI 


Soil 

Dopartrment 

Tnelust rie 
New Zealand 


130, 716 (1959). 
Kider and Co 


and Lian ence, 
Dis very (Smith, 


Rivord 
The the 


Last Expeditw Elder and Co 


ENTOMOLOGY 


Resistance to Dieldrin in Anopheles 
in Trinidad 


DIELDRIN has been in use as a larvicide against 


Anopheles neomaculipalpus Curry tor s¢ veral years in 
the Piarco Airport area of Trinidad. 
of st condary importance to Anophels aquasalis as a 


‘| his species is 


vector of malaria in the coastal areas of the Colony. 

Lack of proper control recently in the Piarco area 
raised suspicions that the species was showing some 
degree of to dieldrin. Susceptibility tests 
with the standard World Health Organization 
mosquito adult test kit using fre shly blooded wild- 
taken from calf-baited Shannon 
results with DDT and dieldrin 


resistance 


caught specimens 
dawn traps gave the 
shown in Table 1 

It is to be noted that about 27 per cent of the 
mosquitoes tested survived 1-6 per dieldrin 
papers for & hr. and there was a 5 per ct nt survival 


cent 
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even after 8 hr. exposure to 4 per cent dieldrin papers, 


that the clearly resistant to 


ating species 18 


dieldrin. 

The tests with DDT that DDT 
residual house spraying for several years in the nearby 
ilaria control, the species is still sus 
ceptible to th Phe LD, as determined 
on logarithm probability graph paper Is 
per cent DDT 

This is the se cond anopheline to show resistance to 
lieldrin in ‘Trinidad, the {nopheles 
which was first shown to be resistant in 1958. 


show despite 


villages for n 
is insecticide 


about 


other being 


aquasc ia, 


A. OMARDEEN 


A Differentiation Centre in the Embryo 
of Dacus tryoni 
Ix several insects the the embryonic 


blastoderm have beer their 
further development on 
a ventral we aif 
evelorrhaphous Diptera a similar centre } 
although has 


hila mela aater on the bar 


from 


ation centre! In 
far 
proposed ono 
that 


prothor erent 


escaped detection, 
for ly 
phosphatas © activity 1s 

during 
anterior 


alka me 
in the ventral 
the germ 


riorly 


contraction of 
and 

rther ilts 
embryos 


Tephri 


prothoracie region 
band and 
as histo differentiation pre 
have 


spreads both 
coeds 
bearing on this question been obta 
bv the ation of 
of Jar { ne (Diptera, 
tidae) ) 
Methods for 
in the laboratory are deseribed by Bateman* 
Development of | 
due 


ligatures 
Trypet 
maintaining breeding stocks of 
which will 
the 

with leading to the 
blastoderm by 74 hr. at 25° ¢ and 
and shortening 


the eggs, an acco mt ot 
be publishe course, follows typical 
d ptoran pa 
formation of a 


ent gastrulat 
of the germ band, involution of the head and com 


elongation 
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on of histo different 
$2 4S hr 
In the present work nine ba 
In each batch 10 we 
the remaining 10 identically ligatured at 
Three batches were 


The 


oviposition. 
leavage nuclei imvading 

54 hr. (svneytial blastoderm) and 

cellular For 

‘oy so placed as to separate, im 

third of the o1 brvo 

two-thirds, in the second, 

and in the third, the 

The egg 


tune of hate! 


blastoderm each he 


the first 


livatures 


batch, the terior trom 


posterior 
posterior halves 
thirds from the posterior third 
allowed to develop until the norma! 
and examined after removal of the chorion by 


inner for 30 sec. mm a al solution f 


imere 


ion 
sodium hy por hlorite 
Control eggs developed normally 
ges, approximately half of each 
tely divided by the hgature, the 
brvo bemg join by a The k 
n these also proceeded normally Where success! 
the two parts, however, 
following observations were made 
a) Ligature at 2-3 hr. at the border of the anteror 
third resulted in normal development of 
development of 


Ligature at 


» ligatured 
hbat« h vas mcom 


two parts ot the 
Developm 


il 


ligature completely separated 


the 


the posterior 
two-thirds, but in cessation of the 
anterior third at the blastoderm stage. 
or behind the time, 
allowed normal development of the anterior 


but caused cessation of development of the posterior 


CONVOTRBOLY 
part 


equator at this 


part at the blastoderm stago 
(») Ligature at 44-54 hr either at the border of the 


or third or at the equator had no effec 
but 
again ca 
part 


anter 
development of either part of the er 
border of third 
cessation of development of posterior 


the posterior 
the 


the 


the blastoderm stag 
ec) Ligature at 6 llowed 
embrvo to develop norn ally, irrespective 


ot he 
of the 


both parts 


position of the constriction 

It can be concluded, therefore, that a different: 
ition centre lying between the border of the anterior 
third and the equator of the egg begins to produce 
at 3 hr stumnulus, presumably 
chemical, essential to the further development ot 


the blastoderm, and that the stimulus spreads both 


after oviposition @ 


( 
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Table tnopheles neomacult; al Creey. Locamm PraRCcO AIRPOF AKEA, TRINIDAD 
‘ 
Concentration No. of Dead 

Dat test No. of tubes r cent tir ' mosquitoes per cent No. t Dead Se 
i 

DDT K tes, 1060 
August DDT, 1 hr 2 6-0 
August 5-4 DDT, the 101 wo 
August = pDT, 40 hr 102 0 

lecember 14 Dieldrin, 44 1? 44-9 ( 

Diekiri 10 

August 15 ‘ D hr 3 ‘ 
August | 4 Dieldrin, 1° hr ( 2-8 8 

i 
patching 
at 
ntrois, 
an known 

tir reated 

at 2-3 } tex), 
three at 4 ree oa 

the 
Malaria Division, 

P.O} Be 6, 

Port of Spain, 
Trinidad 

Malaria I vernment of Trinidad and 
* Qmardeen, T. A., Nature, 183, 151 150 
oh 
re 
od 
ut pate 


4775 


May 6, 1961 


forwards and backwards, reaching beyond the 
equator of the egg by 44 hr. and into the posterior 
third by 6 hr. Descriptive studies confirm that the 
site of the 
as im 


lifferentiation centre is the prothoracic 
and that 
subsequent major events in gastrulation begin at this 
poimt. 
to localize the 


other insects, also reveal 


Further investigations are now being pursued 
differentia ‘entre of D. tryont more 
precisely 
The present work also confirms that determination 
in the eve lorrhaphan egy is con pli ted at a very early 
stage®*, since none of the developing parts here 
separated by ligature showed regulation 
D. T. ANDERSON 
Depart ment ot Zoology, 
University of Sydney, 
Sydney, N.S.W. 
' Haget, A.. Bull. Biol., 87, 
® Richards ( and Miller, 
(1937 
J. Mier 
Ph.D 


Yao, T., Quart. 
Jateman, M. A., 
Pau 


Reith, F., Z. wiss. Zool., 126, 


Distribution of Acarapis woodi (Rennie) 
Mires determined as 
were found 


(Rennie) 
with a 
This 


prey ously 


icara pis 


recently on one of the escorts 
bee (Apis mellifera L.) trom California. 
distribution than 
comunercial 


The 


queen 
suggested a 
recorded, and 
Queensland 
spread on bees in this State 

In the meantime 4. 
other American States, 
Italy. 

These findings ce 


wider 
survey ot m 


was conunenced. nite im widely 


was found on bees from 


Zealand, 


New and also from 
rtainly extend the known distri- 
bution of the species, 

A. R. 
C. Rorr 


BRIMBLECOMBE 


Department of Agriculture and Stock, 
Brisbane, Queensland. 


Numerical Regulation of Populations of 
the Codling Moth, Cydia pomonella (L.) 


Tut regulation of the codling moth 
has been my the Australian Capital 
Territory. Each year, part of the population under 
goes two complete generations and begins a third, 
The other 
part of the population enters diapause, and the species 


numerical 


estigated in 


most individuals of which fail to survive. 
overwinters a8 mature, diapausing larvie produced 
mainly in the second generation 

The level of infestation is always very high in 
unsprayed orchards, irrespective of size of crop. It 
was found that the 
densitios which are limited by the supply of larval 
food, particularly apples 

The extreme suitability of the environment 
for codling moth is determined by: (1) a very long 
mid-Oetober to late March, 


+ 


condit 


pest multiplies each vear to 
that 1s, pome fruit 


local 


season, extending from 
during which weather 
tinuously favourable ; (2 
late maturing apple variety (Granny 


ons are almost con 
the extensive use of a very 
Smith); and 
(3) the absence of effective antagonists. i 

Intraspecific competition both for larval food and 


for cocoon shelter is the essential mechanism for 
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etwe otential number of fruits and 
iits penetra i \ dling moth per tree 
bserved Values calculated values 
numerical adjustment of the species in this environ 
ment 

It is known that larva 
several and that 
the fruit. 
are oxceptional, In 


mav feed successively in 


several larves may deve lop 


However, 
only one 


fruits, 


trom same these occurrences 


neral, individual 


‘vives after simultaneous infestation of the same 


fruit by several lary and one mature larva is 
procuc ed for almost every infested fruit. Competition 

for larval food is thus a form of contest'. 
In a homogeneous plot of twenty-nine apple bushes, 
the relation betweon the p tential total crop and the 
ber ot penetrated fruits per tree was deseribed 


sutisfactorily by the equation : 


where ° is observed number of per rated fruits 


number of fruits 


unbers of fruit 


per Troe 
buds Th 


per tree 


per Tree ; 


is potent ial 


from total m 


unber of 


iated 
springy \ is 
Fig. 1) 

This equation is a variant of that used by Nicholson 
Random 


penetrat tons 


and Bailey* to describe random searching 


search unplies that all fruits are equally lable to 
and that hed larvie are 
avoiding fruits are already 


otherwise unsuitable as food. This lack 


+ 


new ly hatch 


which 


penetration 
incapable of 
infested or 
of diserin 
lensity 


of a erop improbable 


ination intensified contest as population 
and makes complete infestation 
Furthermore, 
postulates that the number of penetrations 18 similar 


crop 


INCTOASOS, 
the equatidn 


on all trees of the plot irrespective of size of 
This fact 5 when the trees provide a 
comparable supply of cocoon shelter. 

opment 1s completed in the fifth 
leave the fruits and seek sites 


W hereas 


content to 


does m oceur 


Larval deve 


instar. Mature larvee 


in which to spim a cocoon and pupate 


often 
shelter, 


aro Spin a 


overwintering 


non-diapausing larvie 

very 
their 
These occur mamly on the trees, 


cocoon im poor 


madividuals search environment imtensively 
for favourable sites 
under loose bark and in cracks, wounds and debris 
However abundant such sites may be, they are not 
as a rule found easily by larvw. Many larve fail 
completely to find adequate shelter and are lost, 
The favourable overwintering 
the remainder, 


establish their 


usually by predation. 
ites are potentially 
which 


accessible 10 


some of are successful and 


lag 

1,000 
_<« 

. 

= 

4 

; N 
=X(1-e-% 
= 
et 


elimimated 


h bermnaciula while the others are 
eo! on Th competition a torm of 
contest Exeept whon the density of diapausing 
larvae is OXtre lv high, it is intense than contest 
for larval tood 

The very high le ols of crop infestation whic] 
prevail in mapraved orchards can result from 
remarkably small populations of ove rwintering liars 
often mo more than ten individuals per mature tre 
These population do mot vary much from year to 
our, Dbocause the amount of cocoon shelter available 
remains fairly constant Anv variations which do 
arise in overwintering populations followme fluetu 
ations im thi yo of the preceding crop, are dlarnipod 
by the eontest tor lirval food resulting wn random 


oarchungs Ver cLense populations im the « arly 


immer are thus prevented from  destrovi the 
fruit crop atureiv, and, comsequenthy, from 
complete the r larva which 


In this way, codling 


r 


re produced later im thie season 


oth 


ions cam Vers nearly exhaust the 
without the 


populat 


seasonal supply oft larval food each year 

rixk ot attamung self destructive che nsities 
The prin ipal density-governing factor rogulatimg 
the availability of pre 


coding moth abundance 18 
ously fruits 
lhe availability of favourable shelter 


larvae ac govermin 


hatched lary ' 
to diapausimys 


factor 


uninfested to newly 


TR aS complementary 


MacLellan’st work on the dostruetion f over 
wintering codling moth populations by woodpeckers 
in eastern Canada and the resulting low levels of 
summer infestation suggests that sirmilar ettects 


different way. 
very short 


shelter 


achieved in Australia im a 


by bringmy cocoon shelter mto 
For ettect ive 


to be reduced to such an extent that it 


could be 
namely, 
cocoon 


this to be 


supply 
vould have 
became the principal governing factor in the mume 
regulation of coding moth Experunents are om 


progress to test the feasibility of approach for 


Australian conditions 

The help obtained from Mr. G. A. 
the Division of Mathematical Statistics 
is gratefully acknowledged 
of this work will be published 


MeIntyre, in 
of this 
ion, 

A full 


elsewhere 


account 


P. W. GETER 
Division of Entomology, 


C‘ommonwe Serentifie and 


Industrial Research Organization, 


Canberra 
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BACTERIOLOGY 
Aspects of the Conversion of Glucose 
to x-Ketoglutarate in Acetobacter 
melanogenum 

oxidation ext ‘acts ot feetohacts 
nelanogenum has been shown to rer ilt in the forma 
tion of pyruvate through reactions mvolving the 
pontose phosphate cycle and the Entner Doucdoroft 
eplittimge reaction’ ; glhicose 18 also oxidized = t 
5-diketogiuconat« and then to a-ketoghitarate 
Jn a previous piper evidence was given for t} 
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funetioning of only certaim portions of the tricarb 


fo 


oxylie acid eyele m 1. melar was also 
shown that these cells did not sy nit hesize ir carbon 

or three-carbon precursors 
It was, therefore, ol interest to study the 
of the pathways in the svnthesis 
ke oglutarate from ose washes d cel 


of A 
The isolation and assay of radioactive compo inds 


compounds from one two 
contribution 
various of 2 


melanodgenwm. 


washed 


and methods oft preparing cell 
have been close ribed Cells oxid Ainge specifically 
labelled ghicose reloase amount ot which 


ciifter ace ording to the positron of the labelled earbon 
with the 


Table 1 The values 
evele, Entner 


operation ot 
Doucdoroft splitt ing reaction an of the glycolytic 


are consistent 


a pentose phosphate 
art 
comple ely inbubits 


pathway Dinitrophenol almost 


the release ol tron the labelled 
(glucose (Table 1 whereas the oxygen uptake in 
th experiment 1s only min ed to the ¢ <tent of 
22 per cent These results maicate a dichotomy m 
the oxidative degradation of glucose As cdunitro 


rviation®, 


of oxidative phosph 


phenol is an inhubito 
supply ot adenos ne 


decreases th 


the bres 


its pre 
ikdown ot ghicose 


This 


triphosphate necessary for 
by enzymes of the phosphorylated pathways. 
maximal mbhibition of the 
to The small amount 


the presence of dinitrophenol 


results in nearly 


version of glucose 


of released im 


be «due to endogenous supplies ot adenosine 


triphosphate regenerated by and 
glucose to 2,5 diket ogluconate, 


to the conversion ot 


followed by tts slow decarboxylation’ with the 
eventual formation ot ketoglutarate*. The latter 


inhibited by 


of reactions 18 not 
and 


piela? 


phenol in extracts of A. 
uptake during glucose 


to be the main route of oxygen 


oxidation by cells 


Table 1. EFFECT OF DINITROPHEN®O! OXIDATION OF GLUCOSE 
AND -T i tnogenum 

COs Inhibit 
int 

System Dinitrophe jinitrophenol 
ibsent i 
14.650 
‘ ~ “ it) is 


* Uniformly labelled glucose 
potassium phosphate 


Components of reaction mixtures tn - 4 
buffer, pH 7:4, 120 amoles; *¢ labelled 10 wmoles, (20,000 
c.p.m./umoles); dinitropher 1. 12 wmoles gm. wet weizht 
Duration of experiment, 10 min, Temy atu 

Cells oxidizing glicose-U-"C rapidly imeorporate 


‘ ompared with 


into «-ketos 
pyruvate (Fig. 1). The specific activ 
glitarate reac hes a maximu which is similar 
tical basis, 


racoactivity 
itv ot 2 keto 
vane 
to that obtained on a theor assuming that 
it Is formed trom rly ose with the loss of one carbon 

mterest my that the specie of 
pyruvate is low. This may be due to non-e pulibration 


of the pyruvate pool with radioactive 
dermonstrated® when 


activity 


atom It is 
pyruvate, a 
phenomenon which has heen 


1. melar cells were incubated with pyruvate 


nye 
3 VW) and dinitrophenol 


Fluoroacetate (0 
(5 10-4 V7) had no effect on the kinetics of formation 
(Fig 


of radioactive «-ketoglutarate and pyTu 
inhibit aconit in animal 


ate 


Flnoroacetate is known to 


‘ 
« 
= 
> 
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melanodenim its use results in a two 


tissues*, In A 
fold increase of radioactive citrate in cells oxidizing 
acetate- 

From the results of these experiments, the con 
be drawn that «-ketoglutarate is formed 
cell ot 
the pathway mvolving non- phosphorylated in 
mediates (that 1s, 2 5-clike toglucon 
This svnthetic route with 
on the lack of 
of a-ketoglutarate 


clusion may 


in washed melar oqenum bv 


SUSPenslorns 
and 
is also consistent 
svnthetic enzvines 
from 


gluconate 


the observations’ 
for the net tormation 
ps ruvate im the tricarboxyvlic acid evele, 
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Folinic Acid Requirement of Strains 
of the Genus Pediococcus 


L sone Tem yours 

el only 

are 
only m other food products 
that strams of the gonus 
ilways correctly identified, a 


ther leuconostocs ort 


eroce 
entity Jit 
world ; | i and 
that a re 
erie eharact 


er f the pecdococe 
only 


of 


that a 


amined 
while true 


without it 


ana, 
requirement 

are known 
VC DO 


1247, 
£22 and 
National 


Crunther, 


four strains of Led+o 
1250; that is, L135 


deposited in 


Recently 
1248, 1249 and 
respectively) 
Collection of Dairy Organisms by Dr. H. L. I 
of Queen Elizabe th College, University 


were the 
of London, and 


these were reported to vary im 


ypreal Pedioco 
They were therefore examined tor 


+ 
the 


several respects fron 


synthetic medium 
Assay of folic wil with Pedioco 
All four strams 


when folie acid was present 


“puirement 

failed to grow even 
conditions 
| It 


and unde 
which supported normal growth of ATCC 
was found that certain additions to tire assay median 
and sometimes modified cultural 
necessary before al 

The strams were 
broth in which three of them NV .¢ 
1249, vrew 
lhe fourth stram, \.¢ 


except 


conditions were 
the straim would VTOW 

tured tomato ylucose 
12.0, 1247, 1248 and 
well aerobically and also anaerobically 
1250, failed to 


reducing conditions, and 


grow 
robbie or 
thus 


medium 


under 
obtamed 


strain has not been 
Therefore, for N.4 


per cent Ww \ solution of ascorbie 


rood growth of 
erobically im amy 


we 
1250, 0-5 ml. of a l 


acid, sterilized by Seitz filtration, was added to each 
10 mil. of medium before moc ulation, and the tube 
incubated aerobically 
Tween 80°, an 
broth, was found to be essential for the growth of all 
four strains, although Witay found that 
TCC did not req 
N.C.D.O. 1247 and 1250, grew 
0-001 lO ral was added to the 
Baumann median containimg folimie acid 
Charecoal-treated tryptic digest of casei solution 
was prepared accordmy to Roberts and Smell" incl 
added to the assay medium, at a level of L mi./10 mil 
conditions all the strams grew well 
It appears that. as with other within the 
VC 1248 and 1249 require 


a peptide im addition to the amino-acids and other 


the tomato 


ingredient of 


and 


Sauberlich and 


Under these 


STrains 


growth factors supplied 

A solution contamimng vitamun free acid-hydrolysed 
casein, tryptophan, phenylalanine, histidine, Tyrosine 
and evstine could replace the muxture 
in the original medium, but the addition of the tryptic 


amino-acid 


digest of casem was still mecessary 

The folinie acid requirement of the strains was exam 
ined in this modified medium, adding only one level, 
0-1 ugm./10 ml. The composition of the medium and 
the techniques used for the growth tests have been 


* 
Unt Pedioes 
BULL Olated earlier 
were m were class! = 
to thew catalase 
acid might be a 
i 
~ 
l heu folie acid 
, 
Fig. 1. Variation th tine he specific activit 
glutarat | pyruvate formed from glucos 
by resting cell suspet Reaction mixture ntained 
at in 10 potassium phosphate buffer, pH 7-4, 500 «mole 
cell gm. wet a 
a 
= 
196, 853 (1952) 
L., J. Biol. Chem., 
"004 
*Bone, H.. and Hoehster, R. M 
38, 193 (1960 
> 
Chance, B., and Williams, G. R., 
Datta, A. G., H 


ob4 


sin 


deseribed by Garvie, and Mabhitt??. 
strains and possibly more than one 


(,regory 
a varicty ol 


be img @XMeariiree d the growth of ea h strain was 


wore 
observed after 24- and 48-hr. incubation at 50° ¢ 

in the medium with and without folimic ac id Two 
of the strains. N.C.D.O. 1250 and 1247, grew equally 
well in all tubes and had no requirement for folima 
acid The other strains, D.O. 1248 and N.C.D.0 
1249, gave excellent growth in the presence of folimue 
acid at 24 hr.. but mone mn ite absence However it 
ii hr. in the absence of folinie acid, growth sor 

ti x occurred Thus. with these strain folini 


acid has a marked stimulatory effect on gro th, 
although r eonditions at present undefir i 
they grew in its absence but only after a prolon a 


eontrol SOST. showed no 


folinie acid 


The 


absence of 


lag phase 
growth in the 


mcubation 


These results show that a requirement for ! pliraac 
acid is not restricted to typical straims of Pedioco 5 
erevistat Until more strains have been examined, 
if 18 not Pose ble to deeide if the gro th roquirer ont 
vhich have been discu sed are useful in classification, 
or if thev demonstrate merely variations within the 
Pediococcus ce 

I. Garvo 
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N mal Tr tute for n Dairving 
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h Sha M. Dear 27 
3 J. Bact., 6, 48 ) 
(ia ilu 183. 14 
thesis, | ty of Lond 
‘ Baumann, A 176 
E. J. Bact., 60, 49 ’ 
is E. E.. J i. Chem., 163, 499 (194 
tt, J. M., and E. 202 
ary M. ind Ma tt, L.A., J. ¢ Vicrotiol 
24, 25 
A Bacteriophage for Motile Bacteria 

InN the first stage of phage infection, th phage part 
adsorbed to a speci receptor which stall y 
on the bacterial be Hoy r, an exceptional 
phage has been repo ed? the host-range of which 
ano to be determin d bv tlavella, and these are 
etroeturally | fror the bacterial surtace 

Four eonditions ha now been found to determin: 
bacterial sensitivity to this Salmonella phage, named 


Non-flage lated 


ant non 


ist. be flagellated 


ant and 


1; The bacteria n 


» selected from sensitive strams 


? The flagella must carry certam antigens 


Sersitivity 


was shown to depend on the flagellar (/7) 


antigen, amd not on the somatic (7) antigen, by tests 
on a) 524 naturally oceuwrmg motile Salmonella 
strains belonging to 27 different group and carrying 
most of the known // antigens; and (/) sets of artificial 


le strains, differing im ther HH 


derivatives of single 
antigens, which had been prepared by phage-med ated 
Straus with most antigens could be 


sensitive, but all 53 naturaily occurring strains with 


antigens of the gq complex (g.m, ete 
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resistant : transduction of antigen gq... to sensitive 
strains made them resistant and resistant strains 
naturally carrying ¢ vere often sensitive when 


another antigen was substituted. The wild-type phage 


cid not trains with // antigen Big. 6%, 
). but could mutate to a form able 
were 1 for bact 


Arizona 13. Diphasie strains carrying 


attack 
or 


range niitants also iolat« 


A and 


antigens ¢ 


Or in One Could be sensitive to 


3) The tlagella must be active 10/10 naturally 


occurring paralysed (that is, fhage lated but non-motile) 


Strains were re tant while their motile derivatives 


were sensitive. Also, 8/80 resistant variants selected 


y phage from sensitive strams turn d out to be 


<i. Reversion to motility was accor upanied by 


(4) The bacterial strain | self must be suitable, for 


not all motile bacteria with appropriate // antigens 
bacter al 


were sensitive The unportance of the 


strain was clearly seen with trar 
gen. for the straim from which the antigen 
transduced often reacted ly trom the 
to absent or inactive flagella, or to 


could be 


tance due 


Res! 


flagella of inappropriate antigen 


hown to be associated with inpaired adsorption of 
the phage, by using sets of variants of sul able strau 
Adsorption was preve nted by detaechur the Hagella 
from sensitive bacteria, and returned progressively 
to normal as the flagella were regenerated Adsorp 
tion was also tmpaired when sensiti bacteria were 
rtificially paralysed by treatments suct is thorough 


to 2,4-dinitrophen 


liageiia we 


or exXposure 
orption to detached 


because they were mactive 


n micrographs, kindly prey ared by Mrs. H. 


and by Dr. E. H. Mereer, showed phage 
attached by the tips of eu i all along 
of the flagella none wa eon on Hagella 
carrving antigens associated with rr tanee and few 
or none were found on paralysed bactert Other 
experiments showed that nfection eould follow 
adsorption to distal as well as proximal parts of a 
flage 
If. as it appears, isolated® and paralvsed® flagella 
are structurally sumilar to active flagella, then the 
latter do not seem to possess any nique structure 
that might be the phage receptor The necessity for 


flagellar movement to promote phage mfretion may 


thus mean that the activity is necessary in itself and 
ret merely a coneomitant of a new flayeliar atructure. 
The means by which the phage genome passes from 


it primary site of ad orption on a@ Ma un to the 
the tlavella do not 
activating he phage so that it 
ifterwards. 


bacterial body is not clear, | 
seem to act merely by 
itself to the 
detailed 


can attach bacterial bod, 


These pomts and the results are discussed 
elsewhere 


W 
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ar 
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Laboratory Vacuum Furnace 


STANDARD EQUIPMENT 
High vacuum pumping system with Wild-Barfield-NRC 
oil diffusion pump and Gas Ballast mechanical pump 
Metal cabinet base, overall dimensions 35” x 43” x 34” high 
Pyrex bell jar, 18” diameter x 12” long, protected with a wire 
mesh guard, or optionally a stainless steel bell jar 
Water-cooled basin to shield the bell jar and to catch 
spilled metal 
Feed-through for thermocouple wires or heater leads for 
special wor 
1S kW. power supply, controlled with a variable auto- 
transformer. Power is supplied to the split tungsten sleeve 
through water-cooled coaxial leads 


Model 2904 
2 Ib. to 8 lb. capacity 


(FOR OPERATION UP TO 2,000°C) 


Made in Britain to the designs of the National 
Research Corporation of Mass., U.S.A. who have 
built more high vacuum furnaces now in success- 
ful operation than any other firm in the world. 
The Model 2904 Vacuum Furnace is a self- 
contained unit for high-temperature operation 
at high vacuum or under controlled atmosphere. 
It is heated by a tungsten resistance heating 
element with molybdenum heat shields in a 
water-cooled stainless steel sleeve. 


This permits : 


Close control of temperature 

Good heat distribution 

Long life 

No outgassing or contamination 

from refractories 
FOR MELTING POURING «+ SINTERING 
ALLOYING * HEAT-TREATING * ANNEALING 


Vacuum Arc and Vacuum Induction Furnaces 
Vacuum Analysis Equipment * Vacuum Diffusion Pumps 


s the trade-mark of the Nationol Reseerch Corporation, registered in 


United States Patent Office 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS 


TTERSPOOL WAY, WATFORD BY-PASS 


WATFORD. HERTS TELEPHONE ATFORD 26091 (8 LINES) 
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CANCER INSTITUTE BOARD 
278 WILLIAM STREET, MELBOURNE 
VICTORIA, AUSTRALIA COMMONWEALTH pte OF AUSTRALIA 


DEPUTY PHYSICIST-IN-CHARGE 
Applications are invited from suitably qualified 
niment to the above position 
responsible to the 
DEPARTMENT OF DEFENCE 
riment é ‘ active part in resear 
ugh the Peter allum Clinic, the 
service STAFF REQUIRED 
ximately three million in the States o 4 
Victoria and Tasmania and carries out specialized FOR 
research in this field In addition t onventional 


X-ray therapy ecquipment, one 4 MeV 
accelerator is in operation in Melbourne and the 
ins late a nd will commence shortly A 


(Cobalt-60) unit is im use 


r Tasmania The responsibilities 
the Physics Department include the provision o DESIGN, DEVELOPMENT AND APPLICATION. 


a medical physics service to clinical and special 

departments, the radiation otection ot rsonne! 

nduct ~ An EDP Proving and Training Centre is to be set up in the Australian Depanment of 
with the work of the Institute here Defence at Canberra, A.C.T., to introduce large-scale, integrated EDP systems of 
elient laboratories and technical workshop advanced design into the Navy, Army and Air Force. This Centre is to develop and 

Qualifications Appi prove these systems in sequence commencing with that for the Air Force, and is to 


facilities are available 
unts should have a degree in physics and should train staff for their effective operation 
State their experien in med | physics and rc 
tr will rd A number vacancies exist in this Centre and the Services organisations for experi- 
mics ala o 
qualifications and experience up to a maximum enced staff of various specialisations in the following fields 
775 ot 
include six on vice 
leave Superannuation cquivalent to Programming and Programme Development for Large Digital Computer 
J. scheme is available Substanual Configurations. 
will be given for the payment of tares Data Transmission and EDP Reporting Techniques. 
removal expenses Operations Research using Digital Compoters. 


j ynditions of appointment may be obtained Advanced Techniques of Scientific Management and Numerical Analysis. 
wom whom applications Supervision and Control of Large Digital Computer Systems. 
Supervision and Control of EDP Data Collection and Preparation Staff and 


ncluding the names of at least two referees, close 
Equipment. 


m June 2, 1961 
R. K. CHURCHES Appointments will normally be made within the following classifications, although 
Manager and Secretary suitable outstanding applicants may be offered higher classifications : 


CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY SENIOR PROGRAMMER 
MANRESA ROAD, LONDON. 3.W.3 GRADE 2 (£A2,655-2,980) and GRADE | (£A2,525-2,720) 


DEPARTMENT OF PHYSIOLOGY AND 
PHARMACOLOGY At least three years’ practical EDP system experience with specialised knowledge 


and qualifications in one or more of the above fields required 


The Governing Body invite applications tor 
three posts, Senior Lecturer, Lecturer and Assis 


tant (Grade B) in Physiology and in Pharmaco 
oRy Honours Dearee essential Duties include PROGRAMMERS 
teaching and rescarch The salary scales attached 
f Sen GRADE 2 (£A2,265-2,460) and GRADE | (£AI,840-2,070) 


to these grades are as viows: (a) w Lec 

turer 1.550 SO to 1.750 (b) ctur 

tr At least one year of practical EDP system experience with specialised knowledge 
sistant (Grade B). £700 by £27 10s. to £1.150 and qualifications in one of the above fields required 


additions for and graduate status 
is n ( London allowance of 
SENIOR EDP OPERATOR (cai,se3-1,s65) 


£38 of £51, a a Successtul app! 
ants will be placed o scales in accordance At least three years practical experience in supervising and scheduling the operation 
with previous experience and/or industrial exper of a large-scale digital computer system, or in supervising and controlling specialist 

iculars and form of application trom the data collection and preparation staff, required. Computer programming and coding 


to the Governors Applications to be experience desirable 
submitted by May 20, 1961 On entering into an agreement to remain with the Department of Defence for three 
years, first-class travel to Canberra will be provided jor a successful applicant and his 


ROYAL OBSERVATORY wife and children. A reasonable amount of household goods will also be transported 
EDINBURGH to Canberra where housing or other suitable accommodation will be made available 

EXPERIMENTAL OFFICERS Applications, with sepporting personal and professional résumés, should be sent to 

Applications are invited for the following posts: the following address by May 15, 1961. Selected applicants will be interviewed during 


ASTROPHYSICS June, 1961 

1. Experimental Officer (Male) to take part in . 2 
research programmes in stellar p Bh and The Official Secretary, Australia House, The Strand, London, W.C.2. 
spectroscopy Emphasis is placed on night work 
for which an allowance is paid fullest techno 
logical facilities provided Candidates should 
normally have university degree in physics or UNIVERSITY COLLEGE KENT COUNTY COUNCIL 
ma matics SEISMOLOGY IBADAN, NIGERIA KE NT EDt CATION _COMMITTEE m 

2. Electronics and Instrument Engineer (Ex Applications are invited for (A) Senior Lecture- MEDWAY COLLEGE OF TECHNOLOGY 
perimental Officer) to take part in research pro ship or (B) Lectureship in Soi! Science in Depart- ASSISTANT LECTURER GRADE B IN 
grammes in a new group working on new | ment of Agriculture Knowledge of tropical soils MATHEMATICS 
instrumentation and digital data-handling in advantage Appointment to commence Octo- Applications are invited from suitably qualified 
smology Candidates should normally be *f, 1961, if possible. Salary scales: (A) £2,275 | persons for the post of Grade B Assistam Lec- 
rsity graduates or graduate members of a £75 to £2,575 per annum ; (B) £1,200 by £75 | turer in Mathematics Applicants should be 

ssional institute in physics of electrical or £1,650 (bar), £1,725 by £°S to £2,175 per | graduates, or the equivalent, in mathematics, and 
hanical enginecring or equivalent Versatility annum Passages paid for appointee, wife, and | be prepared to teach the subject to General 
sbility to work independently are required | uP to five children under 11 years, on appoint- | Certificate of Education Advanced Level and 

this now rapidly evolving subject ment, annual overseas leave, and termination Ordinary or Higher National Certificate standard 

Age 26 or over Salary: £1,087 to £1,336 FSS children’s, car and outfit allowances The appointment will date from September 1, 
commencing at minimum Posts are unpension Part-furnished accommodation at rent not exceed- 1961 ; commencing salary on the scale will de- 
able in first instance, but opportunities to gain | ing 7 per cent of salary pend upon training, previous industrial and ‘or 
pensionable posts will occur Detailed applications (six copies), naming three teaching experience 

Further particulars and application torms trom | referees, by June 10, 1961, to Secretary, Inter- Application forms and further particulars can 
Establishment Officer, Scottish Home Depart University Council! for Higher Education Over- | be obtained from the Principal, Medway College 
ment. Room 464, St Andrew's House, Edin seas, 29 Woburn Square, London, W.C.1, from | of Technology, Horsted, Maidstone Road, Chat- 
burgh, 1 Closing date May 73. 1961 whom further particulars may be obtained tham, Kent s.ae 
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UNIVERSITY OF MANCHESTER | 
NUFFIELD RADIO ASTRONOMY | 
GLACIER METAL CO. LTD. LABORATORIES |] FEDERAL GOVERNMENT OF NIGERIA 


Kirkstyle, Kilmarnock, | There are vacancies at the Nuffield Radio 
| Astronomy Laboratories at Jodrell Bank, Cheshire, | SPECIALIST OFFICER 


te p tion f the position 
nn = the pos die for two Senior Research Assistants to carry 


th duties given below 1. Satellite and rocket 


INORGANIC OR PHYSICAL ed en | 
| experiments to determine the flux, composition 
REQUIRED by the Federal Department 


CHEMIST | radiants and spatial distribution of cosmic dust 
fin tl nity of the Earth. Successful applicant f Agricultural Research, Moor Plantation 
op new tech Ibadan, to carry out research on plant 


breeding with special reference to Kola 


(PLANT BREEDER) 


rganic or Physical Chemist is re- » take « S project and deve 
r the Metallurgy Department of nic 2 atellite and rocket experiments con- 
Research and Development Organization c th investigations of extra terrestrial ‘ 
will investigate the physical and signals ove of the rf. spectrum Candidates must posses 
tical phenomena which determine the Successful applicant to take over this project with gree in natural science (botany) o 
frictional behaviour and wear resistance ample opportunity for original research Salaries science (agricultural botany) with / 
characterisucs of new non-metallic bearing jin the range t800 to £1,000 per annum (with second-class honours degree, plus two years 
| possibility of salaries above the maxima in certain postgraduate experience of training in plant 
be responsible for deciding his | cases Applhcants should hold the degree of breeding. Candidates should be between the 
work within his designated | Ph.D. in physics of electrical engineering of ages of 22 and 30 years The post is not 
the design and analysis of should have comparabie qualifications and experi open to women candidates 
ence 
1 member of a vigorous and Applications should be sent to the Director Appointment on contract for two tours 
rganisatiion which has Nuffield Radio Astronomy Laboratories, Jodretl f 18 to 24 months in the first instance with 
ynsiderable success in Bank, Lower Withington, Macclesfield, Cheshire prospect of extension Salary according to 


new bearing materials qualifications and experience in the scale 

Dr have an Honours or £1,404 to £2,196 per annum (including In- 
higher degree in Chemistry and have had at . : > . ‘OL > “CNCEe ducement Addition). Gratuity of £150 per 
least “ years postgraduate research experi- | C HE LSEA Col I EGE OF SC IENC E | annum on satisfactory completion of tour 
ence. Experience in surface chemistry would | AND TECHNOLOGY Outfit allowance of £60 on salaries under 
be a particular advantage MANRESA ROAD, LONDON, S.\W 3 | Free _passares for and 

he preterre " 24 to 340 an . | hildren's allowances while separate 
el gible for hon DEPARTMENT OF GEOL¢ GY home leave on full pay Income tax 
sideration RESEARCH ASSISTANTSHIPS at low local rates Quarters at low rent 

A starting salary up to £1,250 is en- 


Applications are nvited for two Research 
visaged. Assistantships in the Department (the appornt Write for application forms and further 
Applications, containing brief details of ments for which will be made in July) Cand particulars. stating briefly age, qualifications 
age, qualifications, experience and present dates should possess a degree in Geology, with and experience, to the Recruitment Attaché 
salary to the Personne! Department, quot- first- or second~<lass honours The successful Office of the High Commissioner for 
ng reference 3/RDO/S 50 applicants will prepare as internal students for a Nigeria, Nigeria House, 9 Northumberland 
higher degree under a Recognized Teacher of the Avenuc, London, W.C.2, quoting B.3/2 
University of London The posts are tenable for 
two years but may be extended to three years 


RESEARCH ASSISTANT WANTED AT The salary will be £400 per annum The assist | 


UNIVERSITY OF READING 
Applications are invited tor a Lectureship in 
Geography Preference may be given to cand- 


Stoke Mandeville Hospital to help with current re- | ants may be required to demonstrate tor a 
search on an immunological project connected | maximum of six hours weekly for which an 
with Rheumatoid Arthritis. The person appointed | additional payment will be made 

would work directly with the Pathologist under- Applicants should indicate the field of research 
taking the research Salary £750 to £1,000 per or problem which they would like to investigate dates with special interest in Geomorphology 
annum according to qualifications.—Inquiries and | In addition, they should give full particulars of Further particulars may be obtained trom the 
applications, giving details of experience and the | their career and the names of two referees Registrar (Room 22, O.R.B.), The University 
of two referees, to the Pathologist, Stoke | Applications should be received not later than | Reading, by whom applications should be received 
i June 9 by the Clerk to the Governors it bv Mav 27, 1961 


names 
Mandeville Hospital, Aylesbury, Bucks 


WOOL RESEARCH ORGANISATION OF NEW ZEALAND (INC.) 
DIRECTOR 


APPLICATIONS ARE INVITED FOR THE POSITION OF DIRECTOR, WOOL RESEARCH 
ORGANISATION OF NEW ZEALAND (INC.). 

SALARY WILL BE IN THE RANGE OF £3,000-£3,500 STERLING DEPENDING ON QU ALIFICA- 
TIONS AND EXPERIENCE. A SUBSIDISED SUPERANNUATION SCHEME IS AVAILABLE. 
REASONABLE TRAVELLING EXPENSES AND FARES TO NEW ZEALAND WILL BE PAID. IT 
IS DESIRED THAT THE APPOINTEE COMMENCE DUTY ABOUT APRIL 1962. 


The newly formed Organisation is an autonomous organising and directing research preferably, 

body financed jointly by the New Zealand Wool although not necessarily, in wool science. Applica- 

Board and Government, and will have an annual tions will be treated in strict confidence and should 

income of £100,000. New laboratories are to be provide details of age, marital status, nationality, 

built adjacent to a university institution, Canterbury degrees held, names of referees, and full particulars 

Agricultural College, Lincoln, near Christchurch. of post graduate experience, and publications. 
The Director will be expected to plan and Applications should be addressed to: 

organise research into the physical, chemical and The Chairman. 

biological properties of wool and into other matters Wool Research Organisation of N.Z. (Inc.). 

related to wool. He will be responsible to the sis. W a 

Executive committee, and will be required to Box 5115, Wellington, New Zealand. 

develop the Organisation from the initial planning Further particulars are available from the above, 

of the laboratories, to the selection of staff, or either the Scientific Adviser, International Wool 

preparation of programmes of research, and dis- Secretariat, 18/20 Regent Street, London S.W.1, 

semination of research findings. or the Director, Department of Science and 
Applicants should have a University degree in Technology, The Wool Bureau Inc., 360 Lexington 

science or agriculture, and be experienced in Avenue, New York 17, N.Y., U.S.A. 


Applications close 3i July 1961 
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errant semiconductors 


have a vacancy for a 


PHYSICAL CHEMIST 


possessing a degree or H.N.C. certificate to work in_ the 


Company's expanding programme of research into the 


EPITAXIAL GROWTH OF 
SILICON CRYSTALS 


The vacancy is at the Company’s WY THENSHAWE laboratories 
and provides the opportunity for original work in a high-calibre 


research and development team. 
This appointment carries an attractive salary with the benefits 


of a Stat Pension Scheme and a Dependants Insurance Scheme 


Application forms can be obtained from T. J. Lunt, Staff 
Manager, Ferranti Limited, Hollinwood, Lancs. Please quote 


reference AS. 


E|LIOTT 


Automation Analysts 


Applications are invited from highly qualified graduates (mathe- 
maticians, chemists, physicists) to join a team exclusively devoted to 
exploring and establishing an adequate conceptual basis for the 
automation of industrial processes. The Automation Analysis team 
is a separate department of Elliott Brothers (London) Limited, and 
its function is to clarify the logical relationships between process 
variables in complex processes such as are found in oil and chemical 
industries 

This is largely uncharted territory where much interesting work 
has to be done. Candidates should be capable of assimilating new 
knowledge, conceiving useful experiments, and drawing objective 
conclusions from experimental data. 


Applications should be addressed to: 

The Personnel Manager (Ref. 347), 
ELLIOTT BROTHERS (LONDON) LIMITED, 

Elstree Way, Borehamwood, Herts. 


SCIENTISTS 
(In Instrumentation) 


required by 
UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 
at Dounreay Experimental Reactor 
Establishment to work with a team 
investigating reactor instrumentation 
and control problems This work 
involves the study of existing 
systems and the development of new 
systems and equipment with particu- 
lar regard to data reduction and 
Presentation Opportunities will 
also exist for the introduction and 
operation of new equipment in the 
Dounreay reactors 
licants should have at Icast a 
!-class honours degree or 

equivalent, in physics or electrical 
engineering (electronics), have at 
least three years postgraduate re- 
search experience and be at least 26 
years of age All applicants should 
be interested in instrumentation 
particularly in the development of 
equipment for new methods of 
measurement 

Salary assessed between £1,440 to 
£1,770 according two qualifications 
and experience 

Rented housing and house pur- 
chase assistance available for 
married officers living beyond daily 
travelling distance 

Contributory superannuation 
Hostel accommodation available 

Send postcard for application 
form to Personne! Manager 
UK.AE.A ERE... Dounreay 
Thurso, Caithness, Scotland, quoting 


reference 221/34 


TECHNICIAN REQUIRED IN THE 
Inorganic Chemistry Laboratory from middie of 
July Main duties will be the maintenance of 
physical apparatus (clectrical and optical) and ex- 
perience in this field is essentia! Scale £450 to 
£750 Initial salary according to age and qualifi- 
cations Apply in writing as soon as possible to 

. Brewer, Inorganic Chemistry Laboratory, 
South Parks Road, Oxford 


FEDERAL GOVERNMENT OF NIGERIA 


SPECIALIST OFFICER 
(PLANT NEMATOLOGIST) 


REQUIRED by the Federal Department 
of Agricultural Research, Moor Plantation, 
Ibadan, to carry out the identification and 
study of plant diseases caused by nematodes, 
and to devise practical control measures 


Candidates must possess a university de- 
gree in natural science (botany or zoology) 
with first- or second-class honours, plus two 
years’ postgraduate experience or training 
in the study of plant parasitic nematodes 
Candidates should be between the ages of 
22 and 30 years of age The post is not 
open to women candidates 


Appointment on contract for two tours 
of 18 to 24 months in the first instance with 
Prospect of extension Salary according to 
qualifications and experience in the scale 
£1,404 to £2,196 per annum (including In- 
ducement Addition). Gratuity of £150 per 
annum on salaries under £1,741. Free pas- 
sages for officer and wife. Children’s allow- 
ances while separated Liberal home leave 
on full pay Income tax at low local rate 
Quarters at low rent 


Write for application forms and further 
particulars, stating briefly age. qualifications 
and experience, to the Recruitment Attache, 
Office of the High Commissioner for 
Nigeria, Nigeria House, 9 Northumberland 
Avenue, London, W.C.2, quoting B.16/2 
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FEDERAL GOVERNMENT OF NIGERIA 


PRINCIPAL FISHERIES 
RESEARCH OFFICER 


REQUIRED by the Federal Fisheries 
Servi to carry Out resear problems 
mnected with the fishing industry in 

4, With particular reference to inland 

rics projects in view include a study 


Chad, and of the 
the proposed hydro- 


fish of Lake 
Niger fish in relation to 
electric scheme The officer appointed may 
required tO engage in marine re- 
search and t carry out headquarters ad- 
ministrative duties He will supervise the 
work of recently graduated officers and train 
them in the conduct of research 


Candidates must possess an honours de- 
gree in zoology with at least five years’ post- 
graduate tesearch cxperience in freshwater 
biology, fisheries science or a cognate sub- 
ject A good record of published work 
would be expected 


Appointment on contract for two tours of 
12 to 24 months in the first instance with 
prospect of extension Salary £2.340 (in- 
cluding Inducement Addition) per annum 
plus gratuity of £150 per annum for satis- 
factory service Free passages for officer 
and wife Children’s allowances while 
separated Liberal home leave on full pay 
Income tax at low local rates. Quarters at 
low rent. 


Write for application forms and further 
particulars, stating briefly age, qualifications 
and experience, to the Recruitment Attaché, 
Office of the High Commissioner for Nigeria 
Nigeria House, 9 Northumberiand Avenue, 
London, W.C.2, quoting H.1/2 


COMMONWEALTH SCIENTIFIC 


AUSTRALIA 


ORGANIZATION 


APPOINTMENT OF 


OFFICER-IN-CHARGE 


AND INDUSTRIAL RESEARCH 


COMMONWEALTH RESEARCH STATION 


The Organization invit 


onsiderable research abi 


in-Charge 


general te 


chemical! 


hydrological 


done on 
is we 


and potential 
Resear \ Officers and 4 Experimenta! Officers ; 


with capacity for 


pplications from applicants of high academic standing and 
eadership for appointment as Officer- 


of the Commonwealth Research Station, Merbein, near Mildura, Victoria 
The Station 
conditions, of 


rms, 


other 


is 


concerned with problems of the growth of the v 


the processing of sultanas and of the hydrology of 


ine under irrigated 
irrigated areas. In 


the Station undertakes physiological and agronomic studies of the vine, 


problems, of 


total staff being 47 


and physical work on the processing of dried fruits, and basic and practical 
work on the movement of water in soils 
plant breeding and of nematology 
provided with experimental! facilities for growing vine and other crops of actual 
interest to the Murray Irtigation Areas and has a scientific staff of 11 


In addition some work is 


The Station 


The Officer-in-Charge, who will be responsible for guiding the main lines of work 
to be carried out by the Station within its general terms of reference, should be actively 


engaged in one aspect of the Station's activities 


general botany 


Products would be considered 


A person experienced in one field of 


or plant physiology, or of hydrology or of the chemistry of plants 


area iS not essential 


Salary 
£A.4,127 
candidate 


First-class fares paid 


Mr. E 


Africa He 


to whom 
June 10, 


Dependent 
annum, though higher salary would be considered 


per 


J. Drake, Chief Scientific Liaison Officer, Australian Scient 


use, 


applications (quoting Appointment No. 490 100) should 


1961 


Kingsway, London, W.C.2, 


on qualifications and experience within the range 


Further particulars of conditions, etc., supp 


Previous experience with the principal crop of the 


£A.3,630 to 
for an oustanding 


ied on application 
ific Liaison Office, 


be addressed by 


MENTAL HEALTH RESEARCH 
FUND FELLOWSHIPS 

Applications are invited for Mental Health Re- 
search Fund Fellowships from suitably qualified 
persons wishing to pursue full-time research work 
bearing on problems of mental! health, whether in 
psychiatry or one of its supporting 
Both Junior and Senior Fellowships are 
offered in the salary ranges £700 to £1,800 and 
£1,800 to £2,500 plus superannuation The ap- 
pointments will be for up to three years in the 
first instance 

Application forms, which must be returned be- 
fore October 1, 1961, may be obtained, together 
with further information. from the Secretary, Re- 
search Committee, Mental Health Research Fund, 
39 Queen Anne Street, London, W.1 (Tel.: WEL- 
beck 1272) 


chnical 
sciences 


THE DISTILLERS COMPANY LIMITED 


SHIFT SUPERVISORS 


The Company wish to appoint a 
Shift Supervisor in the Pilot Plant 
Division of their Central Research 
Department at Tonbridge, Kent 

Candidates, aged not over 40, 
should hold a degree or equivalent 
qualification in Chemistry or Chemi- 
cal Engineering. Production experi- 
ence is not essential, although some 
knowledge of plant operation would 
be an advantage 

The post will involve responsi- 
bility for pilot plant operation on a 
shift basis, and the supervision of 
a team of yperators 


process 


Write 
STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 


PUBLIC 
RELATIONS 


and 


INFORMATION 
OFFICER 


INVERESK GATE, 


for press relations 
brochures, the preparation of 


tures and 
visitors 


institute--now expanding its 


fields 


and or German speaker 


based organizations 


A salary 


tory pension scheme applies 


Application should be made to 
THE DIRECTOR, 


The successful applicant will be 


ing the library, the production 


exhibitions and the 


commensurate with 
experience and ability will be paid 


responsible 


information services, includ- 


of reports and 
material for lec- 
reception of 


He will need to have the initiative and person- 
ality demanded by a vigorous sponsored research 
operation into new 


If the successful candidate is a fluent French 
his duties could also 
include the contacting of Continental science 


qualifications 
A contribu- 


ARTHUR D. LITTLE RESEARCH INSTITUTE, 


Allowance (up to £50) for approved qualifications 
Write to the Bursar 


21/22 BOLTON STREET SENIOR TECHNICIAN REQUIRED FOR | CHEMICAL RESI 
LONDON, W.1. the Department of Zoology Applicants should | Assistant 
have experience in general laboratory work rin gy 
Quote Ref. 13 61.N photomicrography and histological techniques logy ge s 
Salary £690 by £25 to £815 plus Supplementary Apply. giv two ref 


Institute 


the University, Sheffield 10 The Hospital for Sick 


MUSSELBURGH, MIDL 


OTHIAN. 


ARCH 


Whitley Scale 
ees. to Dr 


Children, W.C.1 


TECHNICIAN 
work on Steroids with team investi- 
t n relation to human bio- 


J. M. Tanner, 
f Child Health (University of London) 
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UNITED KINGDOM 


to jomn group at 


following fields 


ATOMIC ENERGY 
_ Scientific and Experimental Staff 


A.W.R.E 


NATURE 


AUTHORITY 


Aldermaston engaged in research in the 


MASS SPECTROMETRY 
RADIOACTIVE DECAY INVESTIGATION 


INVESTIGATION 


AND DEVELOPMENT OF SOLID 


STATE COUNTERS 


Experience in these fields, though desirable, is not essential. It 
important that the applicants should be keen to learn and able to demon- 
These posts offer excellent opportunities of training in a 


Strate imuative 


is more 


variety of fields and facilities for part-time study will be available 


classes 


| Officer 


Appointments will be made to the Scientific Officer and Experimental 
For Scientific Officer, applicants should have a first- or 


second-class honours degree in physics or electronics and for Experimental 


Officer, a pass degree in physics or chemistry, H.N.C or equivalent 
qualification 
Salary: £640 to £1,770 per annum according to age, qualifications and 


experience 


Superannuation scheme. A house 


purchase will become available for 
travelling distance. 
Please write for application form 


A.W.RE 


L = = 
UNIVERSITY COLLEGE OF 
GHANA 

Applications ar nvited for (A) Lectureship or 
(B) Assistant Lectureship in Zoology Preference 
riven t with special qualifications and 

ey r in Ecology of Terres 

feration may also be given to 

ial qualifications and interests 

: netics Salary scales (under 

re w) (A) £6.1,000 by £6.50 to £G.1,350 by 

£03.75 to £G.1,.800 iG.1.850 per anoum 

(Ry £G.900 £G.950 per annum Entry point 

: rding to qualifications and experience 

FSS. Outfit, family and other allowances 

Passages for appointee and family on appointment 

lea and normal termination Part-furnished 

accommodation at a charge not exceeding *~.5 per 
of salary 

Detailed applications (six copies), naming three 
referees, by ine 15, 1961, to Secretary, Inter- 
University Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1, trom whom 
further particulars may be obtained 


AUSTRALIA 
ANALYST (DAIRY CHEMIST) 


HAWKESBURY AGRICULTURAL COLLEGE 
RICHMOND, NEW SOUTH WALES 
DEPARTMENT OF AGRICULTURE 

Commencing salary up to £A.1,960 per annum 
according to qualifications and experience. Quali 
’ Applicants must possess a degree in 


Aldermaston, Berks, quoting ret 


agricultural science equivalent quali- 
fications with emphasis on chemistry Duties 
Investigational work associated with dairy factory 
manufacturing problems Assisted passage to 
Sydney available 

Inquiries to and application forms available from | 
the New South Wales Agent-General’s Office, 56 | 
Strand, London, W.C.2 Applications close on | 
June 1961 

QUEEN MARY COLLEGE 

(UNIVERSITY OF LONDON) | 

Applications are invited for a Post-doctoral 
} ywwship in Orea Chemistry (stipend £850 | 
by £50 to £950), tenable for one year in the first 
nstance with possib! xtension for two further 
vears The Fellow will be expected to carry out 
researches into the behaviour of olefinic acids in 
strong acid media in collaboration with Dr. M. F. | 
Anse 

Application forms may be obtained from the | 
Registrar, Queen Mary Colleae. Mile End Road 
London, E.1. Closing date May 12, 1961 


the 


house 
daily 


with 
living bevond 


or substantial 
married officers 


assistance 


Senior Recruitment Officer, 


2959/34 


to the 


FEDERAL 


SPECIALIST OFFICER 


(SPECTRO-CHEMIST) 


GOVERNMENT OF NIGERIA 


REQUIRED by the Federal Department 

Agricultural Research. Moor Plantation 
Ibadan, to take charge of Spectrochemistry 
work for analysis of and plan 
materials 


ot 


sols 


university de 
or analyt 


Candidates must possess a 
> in natural science (chemistry 
chemistry) with first- of 
honours, plus two years postgraduate exper 
ence or training in relation to spectrochem- 
istry, with special reference to practical 
physics. Candidates should be between the 
ages of 22 and WW years The post not 


of 22 
pen to women candidates 


second-class 


Appointment on contract for two tours 
of 18 to 24 months in the first 
prospect of extension. Salary acco 
ing to qualifications and experience in the 


scale £1,404 to £2,196 per annum (including 


Inducement Addition). Gratuity of £150 per 
annum on satisfactory completion of tour 
Outfit allowance of £60 on salaries under 
£1,741 Free passages for officer and wife 
Children’s allowances while separated 
Liberal home leave on full pay. Income 
tax at low local rates. Quarters at low rent 
Write for application forms and further 
particulars, stating briefly age, qualifications 
and experience, to the Recruitment Attache 
Office of the High Commissioner for 
Nigeria, Niger House, 9 Northumberland 
Avenuc, London, W.C.2. quoting B.15 
THERE ARE VACANCIES AT THE COTTON 
Silk and Man-made Fibres Research Association, 
Shirley Institut Manchester 20. for Graduate 
Physicists, Engineers or Textile Technologists inter 
ested in a career of research and development on 
textile machinery, to work on fundamental studies, 
und the application of their results, to the de- 
velopment of improved machines and methods of 
processing Please apply, giving full details, t 


Director 


May 6, 1961 


NEW ZEALAND 


EDUCATION DEPARTMENT 
Applications are 

Positions at the 

Pharmacy 


follow! 


Schoo 


invited for the 
ew Zealand 


ne 
vt 


SENIOR TUTOR OR TUTOR IN 
PHARMACEUTICS 


Applicants should 
registrable qualification 
have had teaching 
graduate alification 
perience uld be an additional advantage. 

The appointee will be in charge of all the 
teaching in pharmaceutics and will be par- 
ticularly responsible for the teaching of 
pharmaceutical microhiology 


possess a4 or 


and 


degree 
pharmacy 

experience A post- 
and research ex 


in 


qt 


TUTOR OR ASSISTANT TUTOR IN 
PHARMACOGNOSY 
Applicants yuld possess 
registrable qualification in 
postgraduate qualification 
search experience would 
advantage The appointee 
sible for all the teaching in pharmacognosy 
and should also be prepared to with 

the teachir of pharmaceutics 


sh a degree 
pharmacy A 
teaching or re- 
be an additional 
will be respon- 


assist 


SENIOR TUTOR OR TUTOR IN 
PHARMACEUTICAL CHEMISTRY 
Applicants 


possess a degree of 
pharmacy and 
teaching experi- 
teach pharmacology 
advantage 


April 1, | 


uld 


sh 


The ability to 
an addition 

Salary: (operative from 
Tutor in the range 
£1,515 to 


be a! 


Tutor in the r 
£1,260 to £1,515 
the rar 


£910 to £1,260 


Assistant Tutor in ae 
and female 
will depend 


The scales apply to both male 
staff and the commencirg salary 
on qualifications and experience 

Passages Steamer fares of up £165 
each for the appointee and his wite, and 
pro rata for dependent children will be paid 

Incidental Expenses Up to £35 for a 
single person a £100 for marned man 
can be claimed to co the of taking 
personal effects to New Ze 


fo 


a 


ver cost 
aland 

Inquiries. quoting reference number BI 
8/9, should be addressed to the High Com- 
missioner for New Zealand, 415 Strand 
London, W.C.2. who will supply further 
details and application forms 

Completed applications to be lodged with 
this office not later than May 29, 1961 


NOTTINGHAM NO. 1 HOSPITAL 
MANAGEMENT COMMITTEE 
JENERAL HOSPITAL, NOTTINGHAM 

(467 Beds) 

Junior Biochemist (Basic Grade) required in the 

Chemical Pathology Laboratory Nottingham 

General Hospital Applicants should hold an ap- 

propriate science degree or associateship of the 

Royal Institute Chemistry The salary scales 

are as follows With first- or second-class 

honours degree or #730 to £925; 

other entrants, £650 to £925; (c) after a proba- 

tionary training period of two years, £925 to 
£1,150. The salary and conditions of service are 
authorized by Whitley Council! 

Applications, stating age, qualifications 
with the names of two referees, should be 
the Group Secretary, General Hospital, 
ham 


f 


fa) 


as the 
together 

sent to 
Notting 


McMASTER UNIVERSITY 
HAMILTON, ONTARIO 
Applications are invited for positions in Physical 


Chemistry and in Inorganic-Analytical Chemistry 
for September, 1961, or September, 1962 The 
appointment will be made at a rank and salary 
appropriate to qualifications Preference will be 
given to recent graduates with postdoctoral ex- 
perien and in physical chemistry, to applicants 
whose research interests lie in the field of radia- 
tion and/or nuciear chemistry The Department 
has excellent facilities for research including a 


one-mcgawatt swimming-pool reactor 


Inquiries should be directed to D. B. MacLean, 


Chairman, Department of Chemistry 


| 

| 

} 
| 

| 

| 

| 

| 
| | 

| regis 

| os 
; 
| 
| 

2 

i 
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OPERATIONAL RESEARCH 

The Army Operational Research Organization 
require Scientific and Senior Scient fic Officers and 
Assistant Experimental and Experimental Officers 

The Organization is concerned with the app! 
cation of science and scientific method to st 
a wide range of Army pre 
exampic, with assessment and potential 
weapon systems, including guided missiles 
opment of tactics and conduct of military 
tions and their logistic support ymmMunications 
and electronics ind problems related to Man 
in his military cnvironment—his selection and 
training and performance as well as man/ equip 
ment relationships Work is varied, interesting 
and challenging. Provided it is backed by 


lems associated 


ties 
deve! 


opera 


reason 


able mathematical ability, the subject in which 
candidate is qualified is not of major significance 
Present staff embraces mathematical, physical, bio- 
logical, engineering and human scientific disci 
Plines Of greater importance is an attitude ot 
mind which is stimulated by problems, coupled 
with qualities of originality and initiative There 
is no precedent to the vast majority of our prob 
lems, and original research is encouraged The 
major establishment at West Byfleet (Surrey) is 
supported by workshop and appropriate labora 
tory facilities, including a mathematical laboratory 
with electronic computer Smaller teams exist 
in the War Office and at present in Germany 


and Singapore 

Minimum qualifications and salary scales are 
as follows Scientific Officer: First- or second 
class honours degree or equivalent Salary £738 
rising by 14 annual increments to £1,222 (but 
Promotion to Senior Scientific Officer may be 
expected before reaching the maximum on this 
scale) Senior Scientific Officer: Qualifications as 
for Scientific Officer, but minimum age 26 and 
minimum three years’ appropriate postgraduate 


or other approved experience Salary £1,342 


rising by five annual increments to £1.654, with 
prospects of promotion to Principal Scientific Ott 
cer (£1,716 to £2,418) and above Assistant Ex- 
perimental Officer GCt m five subjects, in 
cluding two (science and mathematics) at “A 

level, or equivalent Salary £468 at age 18 rising 
by ght annual increments to €801 at 26 (or on 
entry over age 26) by five annual increments to 
£983 Experimental Officer Qualifications as 


for Assistant Experimental Officer, minimum age 
26. Salary £1,087 rising by five annual increments 
to £1,336 Prospect of promotion to Senior 
Experimental Officer (£1,508 to £1,872) and above 
Due allowance made for experience when deter 
mining starting salary 
Appointments pensionable under the F.S St 

Superannuation Scheme, and successful applicants 


will be considered for establishment within the 
Scientific Civil Service under existing regulations 
at an early date There are opportunities tor 
overseas service, either on short visits or for three 
year tours of duty In the latter case generous 
overseas allowances are payable 

Application forms and specific inquiries for 


further information from Director of 
Science and Research, War Office, 
SW. 


Onperationa! 
Whitehall 


COUNTY OF ESSEX 
EDUCATION COMMITTEE 
MID-ESSEX TECHNICAL COLLEGE AND 
SCHOOL OF ART 


MARKET ROAD. CHELMSFORD 
SCIENCE DEPARTMENT 
Required September, Lecturer in Physics to 
teach up to H.N.C., B.Sc. (Genera!) degree and 


Sandwich Diploma level Applicants should have 
a good honours degree with research or industrial 


experience, and be able to teach a branch of 
Applied Physics Salary im accordance with the 
1959 Burnham Report: £1,370 by £35 (4) and £40 
(1) to £1.550 per annum 


Particulars and application forms from the 
Clerk to the Governors, to whom completed forms 
should be returned as soon as possible 


UNIVERSITY OF LEEDS 

DEPARTMENT OF BACTERIOLOGY 
Applications are invited for appointment as 
Lecturer or Assistant Lecturer in Bacteriology 
Salary on the clinical scale for a Lecturer is 


£1.350 by £100 to £1,950 (efficiency bar) bv £100 
to £2,350, or on the scale £1,050 by £50 t& 
£1.400 by £75 to £1.850 (efficiency bar £1,550) 
if non-medically qualified, and for an Assistant 
Lecturer on the clinical scale £1,050 by £100 to 
£1,250, or om the scale £800 by £50 to £950 if 


non-medically qualified 


Applications (three copies). stating date of birth 


qualifications and experience, together with the 
names of three referees, should reach the Regis- 
trar, the University, Leeds, 2 (from whom further 
particulars may be obtained) not later than May 
27, 1961 


AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 
ORGANIZATION 


RESEARCH STAFF 


(TWO POSITIONS) 


Piant Industry, ( rra, A.C.T., invites applications 
graduates in Science or Agriculture with some years relevant post 
esearch experience for the under-mentioned vacancics at its Regional Pastoral 
Deniliquin, “.8.W., where research into the management and utilization 
nc regated pastures is being expandea 


Ihe Organization’s Divis 


gracuatc 
Laboratory, 
and field research 

and a 


aboratory, which has excellent ac es for laboratory 
I equipped laboratories, glass-houses, growth fr m and library 
Field Station of 7,500 acres, including 300 acres irrigation on which a wi 
of expenmental work is being The Laboratory laborates closely with 
the staff at the headquarters of th Division in Canberra and the staff of the 
Regional laboratories and field stations The Division t 

of 140 and is engaged in research fields 
including agronomy, ecology, microclimatology, plant nutrition, 
and biochemistry 


PASTURE UTILIZATION 


(No 


under 


has a total pr 


plant production 


genetics, physiology 


many 


130/103) 
required to conduct research into the 
1d dryland pastures with part 
species [or animal 
and introduced spe 


principles management 

emphasis on the inte 
production Current studies 
es will provide a basis for 


Ihe appointee is 
lization of irreated 
gration of summer and winter pasture 
f the seasonal productivity f endem 
involved 


and experience 


should have backgrot 
husbandry is desirable but not 


SOIL FERTILITY 


(No 100) 


Appoinice wi be required to study the role of organic matter in so ty 
under grazed pastures particular!y as it affects nutrient availa ity Sous with 
range im texture and nutrient status are being studied for agricultural and 

irrigation mt aspect of the work will 

both in the glass-house 


ants 


Applic 
anima 


130 
The 1 fert 
changes 
4a wide 
Pastoral use, 


fertility 
and 

Applicants should have a background in s chemistry 

Salary : Dependent on qualifications and experience within the ranges: £A4.1,510 to 
£A.2.265 per annom, or £A4.2,395 to £4.2,750 per annum. 

Salary for women will be £A.180 per annum less than corresponding rates for men. 

By mutual arrangement the appoiatments may be for an indefinite period or for a 
fixed term of three of five years. 

Promotion within C.S.1.R.0. is by merit and may ultimately go beyond the upper 
Hmit of the scale within which the original appointment is made. 

Fares paid and in the case of a short-term contract return fares will also be paid. 
Further particulars on conditi etc., pplied on application to: 

Mr. E. J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Office, 
Africa House, Kingsway. London, W.C.2. 
to whom applications (quoting the relevant 
by June 16, 1961. 


Appointment number) should be addressed 


UNIVERSITY COLLEGE 


Applications are 
in Agricultural 


FOURAH BAY COLLEGE 
UNIVERSITY COLLEGE OF SIERRA LE 


OF 
GHANA 


invited for 
Engineering 


Lectureship 
(under 
annum, 


Senior 
Salary 


r Lecturer specializing in Applied 


scale 


begin 
should 


Initial 


with F.S.S.U 


Registrar to 


should be 


ONE 


Applications are invited for (A) Senior Lecturer 
Mathematics 
and (B) Lecturer specializing in Pure Mathematics 


Candidates CORK 


re ; 7 b 74 2 
eview) £G.1,700 by £75 to = 2,150 pal : Salary scales: Senior Lecturer, £1,700 by £75 to 
ent tions experi 
entry point according to qualification £2,150 per annum; Lecturer, £965 by £50 to 
FSS. Outfit, family and other allow- €1.415 £1,490 by £75 to £1,790 per annum 
Passages for Negotiations in progress for salary revision. Entry 
< ld - nat 
eave sates | acc wding to qualifications and experience 
Part-furnished 8 F.S.S.U Outfit and family allowances (maximum 
naming three | £300). Passages for appointee and family on ap- 
061 : inter. | Pointment. annual leave and normal termination 
Part-furnished accommodation at reasonable rent 
Council for H gher Educat Detailed applications (six copies), naming three 
29 Woburn Square London w.( I. referees, by June 10. 1961, to Secretary, Inter- 
whom further particulars may be obtained University Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1, from whom 
UNIVERSI TY OF SHE I FIE I D further particulars may be obtained 
Applications are invited for a post t Senior 
Lecturer in Preventive Medicine and Public Health UNIVERSITY COLLEGE 


duties as soon as possible 
have a sound knowledge and experience LECTURESHIP IN MATHEMATICS 
clinica! medicine and a particular interest in Applications are invited for the vacant Lecture- 
survey methods and the social aspects of disease ship in Mathematics. Remuneration £1,242 by £54 
salary according to qualifications and ex to £1,620 plus children’s allowances Non- 
perience on the scale £2,400 by £100 to £3,200, | contributory Pension Scheme 
provision and family allowance. A Further particulars may be had from the under- 
towards removal expenses will be made } signed Latest date for receipt of applications 
Further particulars may be obtained trom the | 12 noon on May 16, 1961 
whom applications (cight copies) | JAMES HURLEY, 
sent by May 29. 1961 | Secretary. 
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| 

| 

d in ecology or agrostology in 

| 

| 

| 

“an 
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NATURE 


BUREAU OF MINERAI 
Geophysical 
applicants will be 
for mineral 
gravity and magnetic 
magnetic and ionospheric 
scintillometer surveys 


VACANCTES 
Geophysicist Grade |! 


The 
for its 
Su 
and its 


engaged in 
deposits (ir 


cessful 

Territories 
electrical 
scismik 


Electrical, 


standard and Geology to first-year 


methods 
observ atorics 


COMMONWEALTH OF AUSTRALIA 
DEPARTMENT OF NATIONAL DEVELOPMENT 


GEOPHYSICISTS 


RESOURCES is secking the ser 
Branch with headquarters 


ne 


Geophysicist Grade 2 £A.1,620 to £A.1,730 
Geophysicist Grade 3 £A.1,730 to £A.1,950 
Grade of position and commencing «alary will be determined by the applicant's 
qualifications and experience Minimum academic qualifications required are 
University degree, preferably with honours, with a major (three-year) pass in 
Geophysics, Physics. Geology, Mathematics or other appropriate subjects (e.g., 


Radio or Mining Engineering) 
standard desirable 


Fares will be provided for successful applicants and dependants 


lud 


yphysicists 
Australia 
Australia 


Melbourne, \ 

physical prospecting 
hum seismic 
laboratory investizatons, operation of 
and airborne magnetometer and 


at 


ura 


SALARY RANGES 
£A.1.290 to £4.1,620 
(honours graduates commence £A4.1,400) 


Mathematics to second-year 
for certain positions 


Physics and 


subject to the appli- 


cant completing an appropriate Bond of Service Salary will be paid from date of 
embarkation 
Application forms and further particulars from 
Official Secretary, Australia House (Ref. 61/2526), 
Strand, London, W.C.2, 
applications close on May 26, 1961 
GHANA CIVIL SERVICE 
Applications are invited for vacancies in the | 
grade of Materials Engineer (Development), Public | ~ 
| 
Works Division Duties To carry out testing CHEMIST 
and scientific analysis of road making materials. | 
such as gravel, rock agerceates and bitumen, and | TANGANYIKA 
to advise as to the best use of the local materials | 
available for road construction and maintenance | Qualifications: Candidates must have a 
work and for structures such as bridges and cul- | good honours degree in chemistry, 
include training of or equivalent professional qualification 


verts The duties will 
subordinate staff. Qualifications 
(i) possess a degree of a recognized university in 
enginecring, mathematics, physics or chemistry 
(i) must have satisfactorily completed a period of 
one year's postgraduate full-time training in a 
recognized Soil Mechanics Research Laboratory 
and (iii) must have gained one further year s post 
ted with civil 


Candidates must 


graduate practical expericnce 
enginecring. Salary in range £1,180 to £2,080 per 
annum Appointment will be made on limited 


engagement terms for three tours of duty each of 
1S to 18 months Entry point in the scalk 
depends on qualifications and experience In 
addition to salary a tax-free gratuity at the rate of 
10 per cent of ageregate salary is payable at the 
end of cach tour of duty, and a tax-free resettic 
ment gratuity of 20 per cent of aggregate salary 
is payable on the satisfactory completion of con- 
tract Free passages for officer, wife and up to 
three children under 18 years. Accommodation at 
low rental and gencr leave on full pay 
Interest free advance for car, and car maintenance 
allowance may be granted Income tax at low 
local rates 

For application forms 


rus 


please send postcard to 


the Director of Recruitment, Ghana High Com 
mission, 248 Tottenham Court Road, London 
wil 


UNIVERSITY COLLEGE OF 
WALES 
ABERYSTWYTH 


DEPARTMENT OF BOTANY 

Applications are invited for appointment as 
Research Assistant to undertake work on “* The 
Physiology of Ripening and Senescence in Annual 
Plants under a grant from the Agricultural Re 
search Council Candidates, who should be 
graduates or prospective graduates should have 
a special interest in the ficld of growth hormones 


The person appointed will be eligible to apply for 


acceptance to work for a higher degree Salary 
£400 (plus sup nnuation) 
Further particulars from the Registrar, to whom 


>> 


applications must be made by May 2 


Specialization in Public Analyst work desir- 
able. Diploma in Applied Chemistry 
in Branch an advantage 


Genera! analytical work in toxico- 
and water; supervi- 


Duties 
logy, food and drugs 
sion of assistants 


Terms of Appointment: On contract for 
a tour of 21 to 27 months in first instance, 
with gratuity of 25 per cent of emoluments, 
which are according to experience in the 
scale £1,221 to £2,448 per annum. Gener- 
»us education allowances. Outfit allowance 
Free family passages Free medical atten- 
tion. Furnished quarters at moderate rental 
if available. Generous leave. Local income 
tax. 


Director of Recruitment, 
Colonial Office, London, S.W.1, quoting 
BCD.117/8/037 Cl, and stating full name. 
agc, qualifications and experience 


Apply to 


THE SCIENTIFIC CIVIL SERVICE NEEDS 
men and women for pensionable posts as (a) Ex- 
perimental Officers and (b) Assistant Experimenta! 
Physics, Meteorology 


Officers in Mathematics 

Chemistry, Metallurgy, Biological Sciences, En- 
gineering, Miscellaneous (Geology, Library and 
Technical Information Services) Candidates 
must, on December 31, 1961, be at least 26 and 
normally under 31 for (a), and at least 18 and 
normally under 28 for (b). Qualifications should 
normally include H.S.C., or G.C.E., or equivalent, 
or H.N.C.. a University degree, or a Diploma in 
Technology Provisional admission if taking ex- 
aminations in 1961 London salary scale (a) 
€1.117 to £1,376 (b) £465 10s. (at 18) to £826 
(26 of over) rising to £1,009. Promotion prospects 
Further education facilities. —Write, Civil Service 
Commission, 17 North Audley Street, London, 
W.1, for application form, quoting $/94-95 /61. 


May 6, 1961 


UNIVERSITY COLLEGE OF 
GHANA 


Applications are invited from suitably qualified 
candidates for appointment as Chief Technician 
in the Department of Botany Candidates must 
have wide experience in an establishment cngaged 
in research ‘teaching on plants. The relevant Final 
City and Guilds Certificate or equivalent or higher 


qualifi ation would be an adv age The person 
appointed will take charge, under the Head of the 
Department of Botany, of the technical staff 
supplics and materials and will be responsible for 
the efficient running of the botanical laboratories 
The appointment is superannuable for Ghanaians 
on the salary scale £G.1,200 by £G.50 to £G.1,500 
plus personal transport allowance, or on a tour 
year contract for non-Ghanaians In the latter 
case the following payments will be made: 15 per 
cent contract addition, family allowance, outfit 
allowance and a gratuity of £G.150 per annum 


Passages on appointment, Icave and compietion of 
contract Part-furnished accommodation at not 
more than 7.5 per cent of basic salary 

Applications (six copies), naming three referees 
to be sent before May 23, 1961, to the Assistant 
Registrar (London), University College of Ghana 
15 Gordon Square, London, W.C.1, from whom 
further particulars may be obained 


KUMASI COLLEGE OF 
TECHNOLOGY 
SCHOOL OF ARCHITECTURE, TOWN 
PLANNING AND BUILDING 
Applications are invited for appointment to four 
positions at Lecturer level in the Building Research 
Group of the above School (i) Architect 
Gi) Architect-Planner or Economist-Planner or 
Engineer-Planner ; (iii) Economist or Sociologist or 


Anthropologist (iv) Geographer-Planner or 
Economic Geographer. Qualifications: Applicants 
should have a good university degree and/or 
membership of appropriate professional institu- 


tions of equivalent qualifications A minimum of 
three years’ experience is desirable. but the most 
important requirement is the ability to collect 
correlate and analyse research material 
in the field, the laboratory and the library, 
to follow this up with positive development pro- 
posals The Building Research Group at Kumasi 
College of Technology is undertaking research 
into a wide group of building and planning sub- 
jects in Ghana. Subjects currently being studied 
include durability of building materials, new 
forms of village housing, local and regional 
planning, economic and sociological factors in 
building and planning, building design for 
conditioning, indoor climate in buildings, etc 

Group also runs a comprehensive Materials 
Gallery and Information Bureau The contract 
salary scale is £1,202 10s. by £65 to £2,112 10s 
Pensionable terms are open to Ghanaian appli- 
cants. In addition, children’s allowances are paid 
up to a maximum of three, and a gratuity at the 
end of the contract at the rate of £150 for each 
year of satisfactory service. The entry point is 
fixed according to qualifications and experience 
This salary scale is, however, under review. The 
College is fully residential and members of staff 
are housed in pleasant modern bungalows on the 
spacious campus; climate and living conditions 
are good Annual leave with three free passages 
in four years is granted to members of staff and 
their families 


Application forms and full information about 
the Research Group may be obtained from the 
Assistant Registrar, Kumasi College of Techno- 


who 


London, W,C.1, 
any questions 


logy, 29 Tavistock Square, 
will also be glad to answer 


LONDON COUNTY COUNCIL 


SCIENTIFIC BRANCH 
SCIENTIFIC OFFICERS 
required for County Hall laboratory. Duties 


involve research, contro! and development in 
a wide field 


Salary £750 to £1,250, according to 
qualifications and experience 
Promotion opportunitics (not depending 


officer with neces- 
Senior Scientific (maximum 
Officers must hold an 
chemistry or equivalent 


of Health (DI'N 


on vacancy) for suitable 
sary ability to 
£1,500) Scientific 


honours degree in 


Apply Medical 
1085 County 


Officer 
Hall, 


Sy, 
PS 
1 
‘co 
, 
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COUNTY OIF 
EDUCATION COMMITTEE 
TH-WEST ESSEX TECHNICAL COLLEG 

AND SCHOOL OF ART 
FOREST ROAD, WALTHAMSTOW, E.! 
Req s ssib 


as as Pp 


ESSEX 


Sol 


Nat 


war 


and addresses 


PFROPICAL PESTICIDES 
RESEARCH INSTITUTE 


ARUSHA. TANGANYIKA 


Candidates must have 


Furnished 
at nta! 


passages 


name and giving 
ind experi 

© nial 

BCD 8&7 8 01 


ficatons 


Opportunity 


surate 


SENIOR 


nvited 


TECHNICIAN 
for sition in 


APPLICATIONS 


this p the Biochemistry 


NATURE 


CIXXXVii 


PLASTICS TECHNOLOGISI 


ured 
expand 
ry 


E 


REPUBLIC OF 
M 


SUDAN 


it 


and 


ng 


Transmissior 
) eat 


AMICE 


ng exper 


FEDERAL GOVERNMENT OF NIGERIA 


METEOROLOGIST, GRADE II 
(AGRICULTURAL METEOROLOGY) 


aer 


Candidates sho 
lass hon 

one year's 

work A 

f the appli- 

culture would 


r ne wr 

nstance with 

rding 

experie the 

2.196 per ann ; line 

t £100 
vice 

nder 


gr 


yrthumber 
quoting P4 


RED CROSS BLOOD 
TRANSFUSION SERVICE 
QUEENSLAND 
BIOCHEMIST 
Applications are invited fe 
Siochemist to supervise 
ind to conduct research 
transfusion in 
Transfusion head 
und the appoint« 
the design of the bi 
within the limits £A.2.500 to 
(actual), to be determined 
ations and experience 


all 


nsultat 
arters 
may be 
»>chemica 

500 per 
in relation to 
Superannuation 
ble 
Full details may be 
409 Adelaide Street 


yhtained from the Director 
Brishane 


UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF PHARMACY 


the 


newly-established 
in 

Ex 

Ollaboration 

hem 


nd 


research organiza 
synthetic organk 
conditions 
riginal research 
Salary ommen 


cellent 
in 
ntributory p 
with qualifi experi Apply | 
he S Tw { Laboratories Ltd., | 
Tywford Abbey Road, London, N W.10 | 


cretary 


Applications are invited for Ppointment of 
in Assistant Pharmacology Candi- 
lates should rates n phys gv or 
oharmacology within s £800 by £50 to 
©9500, with membership of the Universit Super- 
innuation Scheme hildren’s allowance 

Condit appointment and form of 
ation, which should be returned by May 20 


lary ale 
ind 


ns 


of appili- 
from 


the Registrar 


t (5) must possess 


ma in Sccretaria 


exper 

two months, 

n £8 168 and 

i! ourfit allowance 

appointment Leave 

days per month A 

to British Lecturers 

ndary Schools and 

the Ministry of Education 

satistactory completion of 

Hag he r ide 1 
idan Embassy 
S.W 


May 31! 


AUSTRALIAN NATIONAL 


UNIVERSITY 
CANBERRA 
INSTITUTE OF ADVANCED STUDIES 
DEPARTMEN OF ASTRONOMY 
The Univ poses to make three ap 
pointments in Department { Astronomy 
Head of Department Professor B. J. Bok, 
Mount Str lo Observatory) ach appointment 
evera evels between 
Research Fellow 
ms and experience 
ranges are: Senior 
£A.3,550; Fellow, £A.2.120 
Research Fellow, £A 2,620 
£43,160 h Fellow £A.1,625 to 
£A.2.450 the F.S.S.1 
pattern Reasonab travel pense are paid 
ind assistar 1OUS ded 


rsity pr 


th 


ralificat 
apr ne salary 
£A.3,000 
to £4.3,000 S 
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£A per annum The successful applican 
en the priv acs perann athon st ly #>.000 by 
lea ray grants and ther benefits availab | allowance gi 
to academic staff didates should 
ij her par ars and application forms are | uropathological technique and ‘ ge 
btainable from the Secretary Association of fevote time to research as we Be 
Universit f the British Commonwealth, 36 poutine duties. —Forms of applica 
Gordor London, W.C.1 | returned not later 3 
ck 
fication int hemistry 
R.C. scales for Technica 
33 Sumner Place, S.W.7, 
ship in the Department f 
uppointed w be xpected 
t ns to the research INSTI TE REQUIRE AN 
rg yuclear physics as well as to participat - EE cRemical background to help in bio- ie? 
t hing This is a new post tenable from Octo t tak : re ae | chemical investieations in potatoes in the De- he 
1 ind th nitia alary will be at an working | partment of Potato Genetics Th appointment 
> adi ag i 
ppropriate point on the scale: £1,650 by £75 to | and fungicid pp ; a . | will be in the Assistant Experimental Officer gerade. Kis 
knowledge of the use of crop pr or 
£2.3 per annum, with F.SS ry backer the | and a pass degree or equiva is 
necessa 
lowance benefits n the field as i required. Salary will be in th - 
Applications (three zg to 
May 24, 1961, to the As at on 
the i of the app not tat 
whom further particulars the apr | the 
the research programme may be 
er 
b 


May 6, 196] NATURE exei 


UNIVERSITY OF LIVERPOOL | | GRANTS & SCHOLARSHIPS | LECTURES AND COURSES 
n the sartment of Actall y , 
lury will be within the range 21,080 to| NORTHAMPTON COLLEGE OF , UNIVERSITY OF LONDON | 
according to age, qualifications ADVANCED TECHNOLOGY AL Beant hey SCHOOL OF 
ST. JOHN STREET, LONDON, E.C.1 M.SC. DEGREE IN RADIATION BIOLOGY 
RESEARCH AND DEVELOPMENI AND RADIATION PHYSICS 
A course of lectures and laboratory work for 
this degree 1 commence in Octeber, 1961 The 


ms, Stating age, academic qualifica- 
ions experience, together with the names | REXCO 
of three referees, should be received not later COMPANY RESEARCH STUDENTSHIPS 
than May 15, 1961, by the Registrar, trom whom Applications are invited for the above student sae > full-t ane A 
further particulars of the conditions of appoint- one s available now. others as tendance lor 
ment may be obtained, quoting ref. CV/N aie, Maan : an 4 eld in the Depart and candidates for entry must 
Appli- have an irs degree in a physical or Mological 
nen ue science or a medical qualification The first year 
UNIVERSITY OF BIRMINGHAM | «8 hould hold auicipate havir f Lic introductory to the special field of 
DEPARTMENT OF CIVIL ENGINEERING T. in the »nd ar of the interaction of 
t nvited for the post of Senior | ynizin d on h living systems This cou 
the Department of | Jertake tundam« rescarch in ths fic and 
es should posscs cading to a postgraduat m raining for those 
£500 na é he anageria 
u th and safety 
ations. giving 
poe guineas per term 
. obtained trom, and 


Scho 
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THE ROYAL SOCIFTY 

vil Engineering, the SCIENTIFIC PUBLICATIONS GRANT IMPERIAL COLLEGE 
ham, 15 Applications for grants from the first allotmen LONDON, S.W.7 

the Government Grant for Scientific lectures on Toxic Hazards, 

SCOTTISH MARINE BIOLOGICAL | tions for : ear 1961, should be made n | arranged ¢t Burgoyne and Dr. V. D 

I To rn in the Department of Chem 


n tific | the week ¢ nc ay, June 19, 1961 


Marine 


er 
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the grant is ava 
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SUMMER SCHOOL IN PHYSICAL 
CHEMISTRY 
AUGUST 12 to 19, 1961 
1961 Summer School wil! be devoted to 
aspects of Fast Reactions in lhquid and 


eivable only from societies 
| United Kingdom and of British 
forms a Dag ars trow r Forms of application may be obtained from the : ) phases 
Marit on Mil!port Isic { | assistant Secretary. The Royal Society. Burlington ver 100 scientists from many countries have 
mbrac. Scotland | House, London, W.1 ce applied to attend this course. and further 
ys will be warmly welcomed by the Sec- 


I ABORATORY TEC HNICIAN y of the Summer Schoo versity Physica 
required by East African Trypanosomiasis Re UNIVERSITY OF CAMBRIDGE nemistry Laboratory, Lensfield, Cambridge 
search Organiz ym, East Africa High Commis- Applications are nvited for two Research UNIVERSITY OF LONDON: A COURSE OF 
sion, on contract =e of 24-27 nths | Grants tenable at the Department loid | three lectures entitled (1) ** Micro X-ray Analysis 
in first instance gratuit d rate 2 Science from October 1, 1961 al c Applied to Biology and Medi (2) “* Bone as 
total salary drawer mimencing salary | experimental work le interactior 1 Problem in Molecular Biology (3) Dose- 
ace (including in colloidal systems C can < wou damage Relationship for Internal Contamination 
duc 1.956 a year expected to be registered rescarcl i with Radioisotopes *’ will be delivered by Professor 
Outfit lowance £3 ec ages Libera and to study for erst 4 Engstrom (Stockholm) at $.30 pm. on May 

Further detat!s S 1S, 16 and 17, King’s College, Strand, W.C.2 
f Colloid Science, Free School Lane MoricRe Admission free, without ticket.James Henderson 
adequate Academic Registrar 


Tatory ex- 
£425 | UNIVERSITY OF LONDON: A COURSE OF 


in clinical chemistry an advantage IMPERIAL COLLEGE BURSARY Of 
entitled ** Studies on Free Radical 
will be delivered by Pro- 


w men candidates must be le yut of which fees must be paid, provided by a | two lectures 
t Agent lIbank, London group of Optical Instrument Firms, available tor | Reaction Mechanisms” 
further particu yne year for the postgraduate course in Technica! | fessor P. D. Bartiett (Harvard) at 5.30 p.m. on 
details of qualifi- | Optics Further particulars from the Registrar | May 10 and 11 at King’s College, Strand, W.C 2 
quoting reference | Imperial College, London, S.W.7 Closing date | Admission free, without ticket.-James Henderson 
| June 1. 1961 Academic Registrar 
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| 66 s as is the Registered Trade Mark of 
X-RAY MICROSCOPES GURR’S”  ccorce curr Lt. 
AND SPECIAL TUBES FOR Since 1915 “GURR’S” brand of MICROSCOPICAL STAINS and 
Reagents has become world-famous. 


Vv.F. FOCUS ("nance ) RADIOGRAPHY If you want this world-famous brand specify “GURR’S”” 
and refuse any other. 
Please address enquiries to Ask for catalogues 


ELECTRON-PHYSICAL INSTRUMENTS LTD. GEORGE T. GURR LTD. 
433 STRAND, LONDON, W.C.2 136-138 NEW KINGS ROAD, LONDON, S.W.6 


De You Need: _ INTERMEDIATES 
Analytical Grade ACETALS 
Ion Exchange Resins? | PYRIDINE COMPOUNDS 


including 


(Prepared from Dowex Resins) 
ASK FOR PRICE LIST NM | AMINOACETAL N-ETHYL-3-HYDROXYPIPERIDINE 


4-AMINOPYRIDINE 4-HYDROXYPYRIDINE 


*-BIO-RAD Laboratories 3-BROMOPYRIDINE N-METHYL-4- HYDROX YPIPERIDINE 
HYDROCHLORIDE N-METHYL-4-PIPERIDONE 


32nd & GRIFFIN AVE. « RICHMOND, CALIFORNIA CYSTEAMINE 
DIMETHYLAMINOACETAL PIVALONITRILE 


2,2-DIpyRIDYL DIPHENYLPYRALINE HCt 
” | 
ESCORUBBER LABORATORY QUANTITIES AVAILABLE 
RUBBER CLOSURES FOR BLOOD TRANSFUSION SEND FOR LIST NO. 14 
Ref. No. P2, highest quality rubber, at 30 - per gross ——ee 
HALEWOOD CHEMICALS LTD., 
ESCO (RUBBER) LTD. 111-11S EASTBOURNE MEWS, PADDINGTON, LONDON, W.2 


3436 Somerford Grove, London, N.16 TEL.: AMB 4198 
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NAT 


FOR 
HIGH 
VACUUM 


Various standard components for high vacuum installa- 
tions are now immediately available. 


ROTARY 
PISTON PUMP 


DIFFUSION 
PUMPS 


A range of fractionating d 
fusion pumps in sizes « 

4 in. and 6 i Jia 
Unique jet system giv 
proved speed with ult 
pressure less than § 

mm. He 


HAND VALVES 


A complete range in both 
angie and straight 
through patterns avail- 
able, from 4 to 4 in. nominal 
These in 


right 


bore 


Jeriess and 


MEASURING 
INSTRUMENTS 


CONNECTIONS 
AND COUPLINGS 


These Patented 


complete pumping 
joints 
Jismancling 
Couplings 

for further use, 


Universal 
Couplings make assembly of 
plants 
possible without any soldered 
Quick assembly and 


instantly available 


MAGNETIC 
VALVES 


In sizes from in. to 6 in 


ore Tested to 


lusecs leakage rate 


and ideally suitable for auto- 
matic or semi-automatic sys- 


tems. 


Write for further details to : 


GENEVAC LTD, 


Subsidiary of General Engineering Co 
(Radcliffe) Led. 


PIONEER MILL - RADCLIFFE - MANCHESTER 
Tel : Radcliffe 3041-2 


May 


ZENITH 


(REGO. TRADE-MARK) 


TUBULAR SLIDING 


RESISTANCES 
Back-of-Board 


T\ pes 


URE 


Rugged, robust, reliable rheo- 
stats, ratings from 200 to 2.000 
Clutch fitted to prevent 
Laminated phos- 
fitted as 
residual 
position 


watts. 
over turning. 
phor bronze 
standard to avoid 
resistance at all-out 
Carbon contacts available when 
desired. 

Illustrated catalogue of 

all types free on request 


The ZENITH ELECTRIC CO. Ltd. 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 
WiLiesden 6581-5 Voltaohm, Norphone 
MANUFPACTURPRS OF ELECTRICAL EQUIPMENT 
INCLUDING RADIO AND TELEVISION COMPONENTS 


contacts 


Phone Grams London 


| BAUSCH & LOMB | 


\pectronic 


ACCURATE — Narrow 
band pass (only 20 my) assures 
highest spectral purity 


@ FAST instant acting meter 
gives exact per cent trans- 
mission, or optical density. 


EASY TO USE pia! sets 


Certified-Precision grating to 


| 
| 


2 DOUBLE VALUE - 
Colorimeter plus Spectrophoto- 
meter, range covers 340 myu- 


desired wavelengtt.. 950 mu 


Send for descriptive leaflet to 


BAUSCH & LOMB OPTICAL CO. LTD. 


GENERAL BUILDINGS - ALOWYCH + LONDON - W.C.2 
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in 1 to 6 micron region 


micron 


+ res 


e the spectr 


THIS NEW CELL—tix ward ORP13 Pp 


ORP131 


61SV 
ORP10 


ORP13 indumAntimonide 3.5 Monochromatic 
(liquid nitrogen at 
Coole 


MULLARD LIMITED 
Government and Industrial Valve Division MULLARD INFRA-RED DEVICES 
Mullard House, Torrington Place, LONDON, W.C.1 


Telephone: LANgham 6633 
MVTD 4o8a 


May 6, 1961 
fee 
7 
WI OSCOpist many times that previously possibl 
7 Phe Hs an indium antimonide, photoconductive detector which operates at liquid at 
ie ae nitrogen temperatures. The Dewar vessel incorporated with the ORP13 gives forty A 
gare I te weration from each filli his cell is the most recent addition to a range of 1, 
hig performance intra-red detectors whic! includes the ORPtro and 61SV. Details of the 
} } Le 
aes a characteristu f these three outstanding cells are given in the table and chart. For Pes 
is = 
ark further information, you have simply to write to Mullard, quoting reference H4083 ae 
is 100 
in . me NE 
5 
Lead Sulphide 36 Black Body 5x10" 12x10" 75 
indium Antimonide 3 Monochromatic < 4x 10° >43x10" < 10 
1 <16x10" > 10° <10 
1 2 3 4 5 6 i 8 
Aw) 
| 
| 
i 
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the standard laboratory bath 


Stainless steel tank: Propeller stirring 


Dial marked in degrees Centigrade. 


Available with pump for circulating water 


through other apparatus. 


Wide range of test-tube racks, lids, 


cooling and constant level devices 


Unconditionally guaranteed for 


one year. Forty-eight hour 


repair service, and loan units 


available by return of post 


Standard Models 


Range 10° to 100° C +025° C 
SBI (9” « 8" = 6") £29 10 0 
SB2 (15” x8” * 6") £31 0 0 
SB3 (21”« 12" 11" £36 10 
SB4 (1S”x12"«9") 0 — 


(working space in brackets) 


thermestatic control unit 


¥ 


MODELS SU2 and SU2P 
This unit enables any vessel to be used as a 
thermostatically controlled bath. If fitted 


with a pump (as illustrated) it is particularly 
useful for circulating water at a controlled 
temperature through other apparatus. The heater, 
thermostat and stirrer are exactly as fitted to 

our standard baths. 


Mode! SU2 (without pump) £22 10 0 
Model SU2P (with pump) £25 10 0 


Grant Instruments 
(Cambridge) Ltd. 

Barrington, Cambridge Telephone: Harston 528 


by & Co., 
Saturday, May 6, 196! 
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